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FOREWORD

This report was prepared by the Ste:iistical Analysis Group in
Education (SAGE) for the National Center for Education Statistics (NCES).
It focuses on the interpretation of the results of the Nonpublic School
Survey as they relate to current issues in federal pelicy for nonmpublic
schools. This survey, although limited in sccpe of content, contributes
information that sheds light on a number of policy alternatives. The
major strengths of this survey are (1) that it establishes a data base on
the universe, not a sample, of nonpublic schools and (2) that datz are
available for three successive years, thus enabling development of short-

term trend projections.

The surveys were carried out by the National Catholic Education
Association (NCEA) and the Council for American Private Education (CAPE)
under authorization of the Institutional Surveys Branch of the Division
of Elementary and Secondary Education at NCES. Rhoda Goldstein directed
the effort at NCEA, and Robert Lamborn directed the effort at CAPE.
Joanell Porter served as Project Officer for NCES. The development of
the present report was carried out under the guidance of Roy Nehrt,
Richard Cook, and Rolf Wulfsberg, and of the Project Officer for SAGE,
Roslyn Korb. The statistical imputation of missing data, the major con-
tribution of SAGE to these analyses, was reviewed at an early stage by
Donald Rubin and William Madow. Files for use by SAGE wer= prepared at
NCES by Ted Chmura anau Frank Morgan; and Paul Dunn and other staff at NCES
and at the American Instittes for Research facilitated production of this

report. The authors are grateful to them all.

The main body of this report, which is relatively short, presents
substantive results of the surveys as they relate to issues. The report
is supplemented by four appendixes, the first of which considers the
implications of issues not addressed by this survey for future data needs

and recommends a comprehensive data base development plan for nonpublic

school information. The survey questionnaire is presented as a second




agpendi , and the results of merging the three years' f.les are presented

-

in a third appendix. The fourth appendix documents the statistical
imputation of missing data carried out by SAGE and reports the results

of a validation study of the imputation processes.

D. H. Mclaughlin
L. L. Wise
30 June 1980
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NONPUBLIC EDUCATTON OF THE NATION'S CHILDREN

Introduction

How many of our nation's children are being educated outside the
public school system? Are private and parochial schools gainirng students
at the expense of public schools, or on the other hand, are they on the
verge of collapse from economic pressures and declining enrollments? Do
private and parochial schools represent an essential dimension of free-
dom of choice in American society, or on the other hand, do they repre-
sent a barrier to programs to provide equal opportunity to all young
people through education? What is the public policy role in private
education? In the Education Amendments of 1978 (P.L. 95-561), Congress
clearly and repeatedly demonstrated its interest in the role of the non-
public sector in elementary and secondary education, including provisions
for serving the special educational needs of all children, without regard
for whether they are enrolled in public or in private schools. Numerous
court cases continue to arise concerning public aid to children enrolled

in nonpublic schools.

Respoading to the growing needs for information on the country's
nonpublic schools, the National Center for Education Statistics has for
three years conducted a survey of the nation's 20,000 nonpublic elementary
and secondary schools. This was a largely exploratory project, involv-
ing the Council for American Private Fducation and the National Catholic

Education Association in a cooperative survey effort directly serving

the data needs of the nonpublic schools while continuing the develnpment
of a national nonpublic school data base. Alternative designs for the
data base, with recommendations based on the results of these three
years, can be found in Appendix A. Ocher significant data sources in-
clude the National Catholic Education's Data Bank and the Census Bureau's

Population Surveys.

The NCES survey included the same items for each of the three school

years, 1976-77, 1977-78, and 1978-79, making longitudinal analyses feasible.




On the other hand, although this wa, a universe survey, the breadth of
information gathered was limited, thus avoiding unnecessary burden on the

nonpublic school respcndents. Items in the survey focus on:

Directory information (name, address, telephone)
Size of town or city
Boarding-day student mixture

Male-female student mixture

v W N

School type (elementary, middle, secondary, combined,
vocational, special, or alternative)

(o)

Types of curriculum offered
7. Nonlanguage Eourses taught in a foreign language

8. Receipt of federal program funds (Title I, Title IV-B,
Title IV-C, school lunch)

9. Religious affiliation

10. Number of graduates, by sex

11. Enrollment, by grade

12. Teachers, religious or lay, and other staff, by sex

13. Income and expenditures

The survey form is reproduced as Appendix B. Readers will note that
assessment of student characteristics and of quality of instruction were
not feasible in this survey. Therefore, issues requiring such data will

not be addressed in this report.

The major issues that can be addressed using the data from this sur-
vey fall into two categories. Other categories that might be addressed

in future surveys are discussed in Appendix A.

One category of issues is economic, related to the impact of increases
or decreases in the nonpublic share of the educational market. To address
these issues, for which Congress has recently m ndated a study (P.L. 94-561,
Section 1203(e)(10)), basic statistics enabling projections of enrollment,
staffing, and expenditures in the nonpublic sector will be necessary.

Specifically, in that Section, Congress called for "an analysis of current

and future Federal assistance for nonpublic elementary -~und secondary edu-




cation, including the extent cf nonpublic participatica in Federal programs,
trends in enrcllments and costs of private education, the impe~t of private
schools on public school enrollments and financial support, and an examina-
tion of alternative Federal policies for support of private education."

The universe data provided in the NCES survey is designed to complement
indepth studies of samples of schools in contributing to policies concerning

public support of noupublic schools.

The other category of issues to be discussed concern service: the
types and quality of nonpublic educacion opportunities available. These
issues deal with the controversy of whether and to what extent nonpublic
schools offer programs that are either inferior or superior to programs
offered in the public schools, both in breadth of opportunity and in
efficiency and effectiveness. Such issues ara likely tc increase as use
of competency examination spreads as a criterion for student and school
verformance. For example, the State Supreme Court in Kentucky recently
ruled that private schools in that state are not bound to meet the same
course, teacher, and textbook accreditation standards as public schools
but may be monitcred for achievement through a standardized testing program.
To resolve questions of efficiency and effectiveness requires much more
indepth information than the NCES surveys provide; however, two proxy
measures are provided, measures used in other studies and for which rela-
tions to efficiency and effectiveness must be ultimately clarified: per-
pupil expenditures and pupil/teacher ratios. Lxpenditures, it must be
noted, are the least trustworthy data in the NCES surveys, because many
nonpublic school administrators we not easily able to fit their firancial
statements into the survey categc 2s. This led to a large portion of
nonrespoase (about 50%), and it a."o bri. ,s into question the meaningfulness
of the respouses that were obtained. Nevertheless, values were imputed
for missing data, and data on per-pupil current operating expenditures are

included in this report.

Conceruning breadth of services, there are data on the number of non-
public schools of various types and affiliations that provide boarding

facilities, that limit contact with the opposite sex in the classroom, that

11




provide vocational and special education, that teach some (nonlanguage)
courses in a foreign language, that provide services for educationally
disadvantaged children, and that provide services in areas of varying
population density. These and other current issues were discussed at a
Seminar on Meaning and Significance in the Analysis of the Nonpublic School

Survey (McLaughlin, 1978).

Specifically, the data from these surveys prc ide the basis for
(1) estimating the level and short-term projections of children attending

and graduating from, teachers teaching in, and funds being expended in

nonpublic schools; (2) identifying factors predictive of nonpublic

school closures; (3) estimating the level and trends in per-

pupil expenditures in different types of schools; (4) cowparing pupil/
teacher ratios among schools; (5) describing differences, such as in
enrollment trends, among schools with varying religious affiliations;
(6) estimating nrnpublic school participation in federal programs; and
(7) describing geographic distributions of nonpublic schools. The data
unfortunately are not adequate to estimate the number of openings of
nonpubli~ schools each year with confidence, because the coverage of

newly opened schools by the survey has not been adequately verified.

The methods used in developing the three~year longitudinal file of
data from the nonpublic school survey program are described in detail in
Appendix C. A computer file with documentation, including indicators
of which data were imputed by SAGE and which were actually produced by
ronpublic school respondents, i< available for further analyses. The
Data Service Branch of NCES can be contacted for copizs of the file

and documentation.

Results

General Results

The figures in Tables 1, 2, 3, and 4 provide an overview of the non-
public element .ry and secondary schools over the period from 1976 to 1978,

From Table 1, it can be seen that there were about 20,000 nonpublic schools




in each of the last three schouol years

system's 87,365 schools in 1978, this

the nation’'s educational establishment.

prevalent at the elementary and middle
than 20% of the schools. According to
teachers indicate that only 1]% of the

nonpublic schools.

.* Compared with the public school

represents a substantial portion of
Nonpublic schools are particularly

levels, where they account for more

Table 2, however, counts of classroom

nation's 2,500,000 teachers are in

Clearly, individual aonpublic schools tend to have

fewer teucher: than public scaools, and ac seen by comparing Table 3 with

public school enrollment figures, fewer students.

For 1976-77, 1977-78,

and 1978-79, 11.7%, 11.8%, and 12.0%, respectively, of the nation's

elementary and secondary students were in nonpublic schools.

While

enrollment in Lutheran schools and in non-affiliated schools remained

rearly constant, enrollmen# in Cathelic schools declined 47 over the

two-year period, and enrol.ment in schools with other religious affiliations

rose by 10%Z. Cleza.ly statemertr about

increasing or decreasing enrollments

should not be made for nonpublic schools in general but must be made

separately for different categories of

schools.

Current operating expenditures were reported in each survey for the

preceding school year, and the results

shown in Table 4. All exp.nditure and

for the second and third surveys are

income data from this survey should

be considered as very tentat.ve, however, due to the large percentage of

nonresponder s, whose data were imputed statistically.

Nevertheless, we

estimate that about $5 billior is spent annually by nonpublic schools for

current operations and an additional $0.5 billion for auxiliary operations,

*This estimate is based on a particular definition of school, exclud-
ipg nursery schools rot extending through grade 2, day care centers, and

various special purpose institutions.

It also depends critically on the

success of the methodology for locating new schools when they open.

Results published by th~ National Catholic Education Association
(Bredeweg, 1979a, 1979b) cor.oborate these figures for Catholic schools

except for small differences relating o> definitions of school type.

NCEA

published data on elementary and secondary schools indicating in 1977-78 a
tocal of 9758 schools, with 150,333 teachers, serving 3,289,000 students,
with a total operating expenditure of $1,986 million.
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TABLE 1.

NUMBER OF SCHOOLS BY RELILIOUS AFFILIATION AND 3CHOOL TYPE

9ELIGIONS AFFILIATION

No Affiliation

Chngq

Catholic Lutharan Other Affiliations
Pct Pct Pct Pct
Count Chng Count Chna Count Chng Count
SCHOOL TYPE
Elementary and Middla
197671977 8092 1358 2039 1476
1977/1978 8054 -0 1356 -0 2071 2 1453 -2
197871979 8020 -0 1345 -1 200 -3 1384 -5
Secondary
1976719177 1552 " 388 473
197771978 1538 -4 7¢ 4 382 -2 463 -1
197871979 1518 -1 79 0 381 -0 445 -5
Combined Elementary
and Secondary
197671977 140 52 1954 1273
1577/1978 138 -1 53 2 2014 3 1262 -1
197871979 135 -2 51 =4 1966 -X 1219 -3
Othar: Spe2cial, Vocational
or Alternativa
1976/1977 182 14 78 946
197727197 183 1 15 7 63 -3 944 -0
197871979 176 -4 15 0 61-10 896 -5
TOTAL
197671977 9966 1495 4451 4171
197771978 9913 =1 1498 0 4535 2 4127 -1
197371979 9849 -1 1435 -1 43838 -3 3544 -4
TABLE 2. NUMBER OF TEACHERS BY RELIGIOUS AFFILIATION ANC SCHOOQ!. TYPE
Elamenta and Middla
1975671977 95031 7872 16338 14066
197771978 94736 -0 8134 & 17093 5 14572 4
197871979 43028 -2 8226 1 17589 S5 13783 -5
Sacondary
197671977 45754 1189 6092 2086
197771978 45458 -1 *373 15 6504 5 7650 6
197871979 44940 -1 1361 -2 7092 11 9231 -4
Combined Flemantary
ang Secondary
1976/,1977 3139 531 27549 29946
197771978 3315 4 582 10 308377 12 31298 7
197871979 <960-11 533 -8 30330 -2 50652 -4
Other: Spacial, Vocational
or Alternativae
197671977 22177 .08 €18 9233
1977719/8 2387 5 103 0 640 4 108346 18
197871979 2424 2 99 -8 497-22 9561-12
TOTAL
197671977 146251 9700 50637 62331
197771978 145394 -0 10247 6 55014 9 67006 8
197871979 143352 -2 10199 -0 55958 2 $3232 -6

Pct
Chng

TOTAL
Count
12965
12934 =0
12749 -1

2434
26462 -1
2418 =2
36422
3467 1
3351 -3
1212
210 -0
1143 =5
20083
20073 -0
19665 -2
133397
134533 1
133031 -1
62121
652885 1
62606 -0
61255
66672 9
664525 -3
12236
14021 15
12581-10
268919
278161 3
272751 =2




TABLE 3. NULMBER OF STUDEHI S(in Thousands) BY RELIGIOUS AFFILIATION AND SCHOOL TYPE

RELIGIOUS AFFILIATION

Catholic Lutheran Otkar Affiliat.dons No Affiliation TOTAL
Pct Pct Pct Pct Pct
Count Chng Count Chng Count Chng Count Chng Count Chng
SCHOCL TYPE
Elementary and Middle
197671977 2464 179 253 184 Jos1
197771978 2400 -3 180 0 256 1 19¢ 3 3025 -2
197871979 2342 -2 181 1 281 10 184 =3 2989 -1
Secondary
197671977 882 21 79 97 1080
1977719178 865 -2 26 14 77 -3 98 1 1064 -1
197871979 357 -1 24 -3 88 15 100 2 1069 0
Combined Elementary
and Secondary
197671977 53 11 435 401 905
1977719178 58 -0 12 6 476 9 407 1 952 5
197471979 23 -3 12 -1t 478 0 396 -3 938 -1
Othar: Spacial, Vocational
or Alternativae
197671977 19 1 [ 76 101
197771978 18 -2 1 25 5-11 73 -3 98 -3
197871979 18 -1 1 26 5 -8 86-10 90 -8
TOTAL
197671972 3423 212 773 758 5167
1977,1978 3341 =2 217 2 814 S 768 1 51640 -1
197871979 3270 -2 17 0 852 S 747 -3 5086 -1

O

ERIC

Aruitoxt provided by Eic:

TABLE 4.

Elementary and Middle

197671977
197771978

Secondary

197671977
197771978

Combined Elementary

and Secondary
197671977
197771978

1089
1145

777
805

50
43

Other: Special, Vocational

or Altarnative
197671977
197771978

TOTAL '
1976/1977
197771978

61
59

1977
2058

-2

116
117 2

34
33 -4

3
9 5

§
3-17

150
161 1
7

330
358 2
199
200 0
564
560 -1

22

23 0
115
1120 ¢

358
356

351

380
381

1850
1874

CURRENT OPERATING EXPENDITURES(in Millions) BY RELIGIOUS AFFILIATION

AND SCHOOL TYPE

1892
195%

1349
1339

1395
1405

467
465

5103
5214



such as dormitories. According to other responses on the survey not
tabulated here, 70% of current operating expenditures are financed by
tuition and fees ($3.6 billion in 1976 and $3.7 billion in 1977). The
estimated 2% increase in expenditures must be interpreted in the context
of inflation, which proceeded at an annual rate of 7% between these two

school years. Thus, in constant dollars there was actually a decrease.

Differences amung schools are apparent in Table 5, which shows
average pupil/teacher ratios ranging from about 25 for Catholic elemen-
tary schools to about 8 for special education, vocational, technical, :ad
alternative schools. Except for Catholic and l.utheran schools, the aver-
age pupil/teacher ratios tended to be lower than the aggregate public
school ratios of 20.3, 19.8, and 19.4 for the threei§ears, 1976-77, 1977~
78, and 1978-79.

TABLE 5. PUPIL/TEACHER RATIO BY RELIGIOUS AFFILIATION AND SCHOOL TYPE

RELIGIOUS AFFILIATION

Catholic Lutheran Other Affiliations No Affiliation TOTAL
Jct Pct Pct Pct Pct
Average Chng Averaqge Chng Average Chng Avarage Chng Average Chng

SCHOOL TYPE

Elementary and Middle

1976/,1977 25.9 22.8 15.5 13.1 23.1
197771978 25.3 -2 22.0 -4 15.0 -3 13.0 -1 22.5% -3
197871979 25.2 -1 22.0 @ 15.6 4 13.4 3 22.5 -0
Secondary
1976/,197 19.3 18.0 13.0 10.7 17.4
197771978 19.0 -1 17.8 =1 12.0 -8 10.2 -5 16.9 ~3
197871979 19.1 17.8 =0 12.4 4 10.8 7 17.1 1
Combinad Elemantary
and Secondary
1976/1977 18.2 20.8 5.8 4 16.8
197771978 17.5 -4 20.1 -3 15.64 -2 12.8 -5 14.3 -3
197871979 17.8 2 21.7 8 7002 12.9 1 14 5 2
v er: Special. Vocational
or Alternative
1976/1977 8.2 6.7 9.2 8.2 8.2
197771978 7.7 -6 3.4 258 7.9-14 6.7-18 7.0-15
197871979 7.5 -3 11.5% 37 9.6 18 6.9 3 7.2 3
TOTAL
14976/1977 23.4 21.9 15.3 2 19.2
197771978 22 9 -2 21.2 = 14.8 -3 11.5 =6 18 5 ~¢
197871979 22.8 -0 21.3 1 15.2 3 8 3 18.6

EI{C 8 16
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Economically Related Results

These results fall into three categories: (1) competition for stu-
dents, (2) per-pupil expenditures, and (3) trends in closures. Enroll-
ment trends, which are relevant to the first concern, were discussed in
the general section above. Per-pupil expenditure data appear in Table 6.
As would be expected, these are inversely related to pupil/teacher
ratios. They can bLe compared to the aggregate K-12 public school esti-~
mate of $1,627 per student, but only roughly because cf the dramatic
differences between elementary and secondary expenditures per pupil.
Comparison of expenditures among groups is made more difficult because of
widely varing financial reporting methodologies. Although no consistent
increase was apparent for non-Catholic schools, the increase for Catholiic

schools matched the national inflation rate.

Estimated numbers of nonpublic school cpenings and closings are shown
in Exhibit A. The estimates for openings are likely to be underestimates;
since a school can be set up without elaborate clesrance procedures, n:aw
schools may not be included in the NCES surveys. It is likely that the
number of schools may be as much as 10% higher than the current file count.

However, because most of the additional schools are small, there may be

EXHIBIT A

Estimated Number of Nonpublic School Openings and Closings,
by Religious Affiliation

Fall 1977 Fall 1978
Openings Closings Openings Closings
Catholic 8 61 0 74
Lutheran 10 13 0 18
Other Affiliations 153 30 117 268
Non-Affiliated 131 158 29 193

TOTAL 302 312 146 553




only 1% or 2% additional students. Closings, on the other hand, are more
likely to have been recorded, assuming that the schools were on the uni-

verse list prior to closing.

With these caveats in mind, one can interpret the estimates in
Exhibit A as indicating that 1977 was a better year for nonpublic schools
than 1678, in terms of schools' continuing in operation. The groups of
schools declining most in numbers in 1978 were the non-affiliated schools
and, as shown in Exhibit B, schools with fewer than 100 students.* These
are the schools whose existence is most sensitive to the economic climate,
in terms of parents' willingness and ability to make the monetary investment

in their children's education.

As shown in Table 7, the nation's nonpublic schools produce approxi-
mately 300,000 12th grade graduates every year, a significant fraction
(1¢%) of the total graduates entering the labor force or higher education.
The quality of education provided to these young people pricr to gradua-

tion is therefore of great concern to future manpower planners.

EXHIBIT B

Percentage of Closures by Size of School Prior to Closing

Enrollment Closed after 1976-77 Closed after 1977-78
< 50 4.1% 8.8%

50 to 100 3.2% 4.17%

101 to 150 1.8% 2.4%

151 to 200 1.1% 2.27%
> 200 0.5% 1.1%

*Estimates of closings were obtained both from explicit indications
on returned forms and from special telephone calls to a sample of nonre-
spondents by SAGE staff.
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TABLE 6. PER-PUPIL EXPENDITURES BY RELIGIOUS AFFILIATION AND SCHOOL TYPE
RELIGIOUS AFFILTATION
Catholyc Lutheran Other Affiliations No Affiliation TOTA&
Pct Pct Pct Pct Pct
Average Chng Average Chng Average Chng Avaerage Chng Averaga Chng
SCHOOL TYPE
Elementary and Middle
197671977 4621 637.2 1303.6 19642.3 614. 1
197771978 477.3 8 649.%9 2 1318.6 1 1363.1 ~4 645.7 5
Secondary
1976/1977 80.9 1592.5 2502.5 3488.3 1248.5 s
197771978 931.2 6 1334.7-16 2596.3 4 35385.5 3 1305.2
L4
Combined Elementary
d S d
an 7332/1;¥7 858.2 747.8 1296.5 1927.7 1541. 4 "
197771978 830.2 -3 7640.8 -1 1178.5 -9 1936.7 0 1476.0
Other: Special, Vocational
or Alternative .
197671977 3255.0 5125.3 3936.0 5023.2 462;.~ s
197771978 3228.6 -1 3381.4-34 4437.6 13 5186.0 3 47624
TOTAL
197671977 577.7 7564.7 16642, 2 2639.5 987 .6
197771978 6161 743.5 =1 1377.0 -5 2439.4 -C 1014.4 3
: [l
TABLE 7. NUMBER OF GRADUATES BY RELIGIOUS AFFILIATION AND SCHCOL TYPE
Elementary and Middla
1976
1977
1978
Secondary
1976 193634 4779 16607 21602 241622
1977 199511 0 5130 & 15874 -4 20665 -4 241230 -0
1978 194562 ~2 5099 -2 15897 0 20600 -0 236158 -2
Combined Elementary
and Saecondary
1976 4576 126 22844 29490 57634
1977 5417 18 166 14 22681 -1 28721 -3 56963 =0
1978 4430-18 125-13 22376 -1 29516 3 566447 -1
Other: Special. Vocational
or Alternative
1976 1104 ] 296 1436 2836
1977 952-14 14 281 -5 1629 13 2376 !
1978 1268 33 38171 283 1 1681 3 3273 14
TOTAL
1976 204%12 4905 39747 52528 301492
1977 205880 1 5338 9 38336 -2 51015 =3 301069 -0
1978 200260 -3 5262 -1 38556 -1 51797 2 2935875 -2
)
Y 11
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Service Related Results

The next 24 tables are presented as three groups: Tables 8 through 15,

dealing with the size of community served; Tables 16 through 23, dealing

with the sex of students served; and Tables 24 through 31, dealing with the

mix of day and boarding students. Finally, Tables 32 and 33 present fre-

quencies of participation in federal programs by religious affi'iations ond

by school type.

Community size and region. Distribution of nonpublic schools across

community sizes is important because of differential educational needs of
large cities, small cities, and rural areas. as Tzble 8 shows, schools of
each of the major religious affiliation categories are spread similarly
across community sizes (377 are in large cities, 13% in middle-sized
communities, and 50% in small communities, overall). It is clear from
Table 9, on the other hand, that secondary schools and special schools
were more likely to serve large population areas. This suggests the need
for a large population base to support these types of schools. Decreases
in numbers of schools are occurring in both large cities and small com—
mmities, however. As Tables 10 and 1l show, there are relatively more
students than schvols in largs cities (46% vs. 37%); that is, large schools
tend to be in large cities. Otherwise, the distribution of nonpublic
school students across community sizes mirrors the regularities seen in

distribution of schools.

As shown in Tables 12 and 13, the average pupil/teacher ratio is not
related to commmity size, nor are changes in this ratio between years.
The pupil/teacher ratio decreased by roughly 1% per year in each of the
three comminity-size categories. Per-pupil expenditures for current
operations, on the other hand, were highest in large cities, as seen in
Tables 14 and 15. However, secondary schools and special schools located
in small communities had higher per-pupil expenditures than similar schools
in other locativas. This may explain the tendency for secondary and

special scnools to locate in large cities, noted above.

As showu in Exhibit C below, new schools were opening and old schools
closing in all regions of the country. The largest percentages of new

schools were in the Southeast and in the West, areas with greatest popula-
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tion gruowth in recent years; however, these areas also saw the greatest
percentage of closures of nonpublic schools during this period. Tlese
trends ~omplement results obtained from the Current Population Survey

(Bianchi, 1979), that private school enrollment increased between 1970

ond 1978 in the West and South but decreased in the Northeast and North

Central regions.

EXHIBIT C

Percentages of Schools Newly Opening
and Newly Closing, by Region

REGION New ip 1977-78 New in 1978-79 Closed after 1976~77 Closed after 1977~/8
Open in 1977-78 Open in 1978-79 Opan in 1976-77 Open in 1977-78
Northeast (n=6196) 1.0% 0.3% 1.4% 2.8%
Southeast (n=4354) 1.7% 1.1% 2.1% 2.8%
Central (n=6350) 1.47 0.8% 1.2% 2.37%
West (n=3604) 2.2% 1.0% 1.7% 3.47%

TOTAL (n=20504) 1.5% 0.7% 1.6% 2.8%




TA3LE 8. NUMBER OF SCHOOLS BY RELIGiuYS AFFILIATION

AND COMMUNITY SIZE

COMMUNITY SIZE

> 250,000 50,000 te "59,000 < 50,000 TOTAL
Parcent %grcent Parcent Parcent
Count Change Count Change Count Changa Count Ciange
RELIGIOUS AFFILIATION
Catholic
197671977 3789 1495 4682 9966
197771978 3761 -1 1493 -0 4659 -0 9913 -1
197871979 3735 -1 1485 -1 "629 - 9849 =1
Lutheran
197671977 %49 173 773 1495
197771978 551 0 173 0 774 0 1498 0
197871979 545 -1 170 -2 770 -1 1485 -1
Other Reliqious
Affiliation
197571977 1436 438 2527 4451
197771978 1449 1 492 1 2594 3 4535 2
197871979 1414 -2 494 [} 2480 -4 4388 -3
No Religious
Affiliation
197671977 1735 455 1981 4171
197771978 1726 -1 455 {4 1946 -2 4127 -1
1978/1979 1661 -5 438 -4 1865 -4 3944 -4
TOTAL
197671977 7509 2611 9963 20083
197771978 7487 -0 2613 ¢ 9973 0 23073 -0
197871279 7335 -2 2587 -1 9744 =2 19666 -2
TABLE 9. NUMBER OF SCHOOLS BY SCHOOL TYPE ANO COMMUNITY SIZE
SCHOOL TYPE
Elementary znd Middlae
197671977 4686 1799 6480 12965
197771978 4662 -1 1301 8 6471 -1 12934 -0
197871979 4592 -2 1796 -9 6361 =2 12749 -1
Secondary
197671977 1116 335 1033 2484
197771978 1109 -1 332 -1 1021 -1 2662 -1
197871979 1090 =2 323 -1 1000 -2 24 18 -2
Combined Elamentary
and Secondary
1976/1977 1107 351 1964 3422
197771578 1119 1 353 1 1995 2 3467 {
197871979 1087 -3 344 -3 . 1920 ~4 3351 -3
Other: Soecial, Vocational
or Alternative
197671977 600 126 486 1212
197771978 597 -1 127 1 w86 0 1210 -0
19738/1979 566 -5 119 -6 46 -5 1148 -5
TOTAL
197621977 7509 2611 9963 20033
Q 197771978 7487 -0 2613 0 9973 0 29073 -0
197871979 7335 -2 2537 -1 9746 -2 19666 -2
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TABLE 10.

NUMBER OF STUDENTS(in thousands) BY RELIGIOUS AFFILIATION

COMMUNITY SIZE

AND COMMUNITY SIZE

> 250,000 , 50000 &0 250,000 < s0.000 TOTRt cant
arcan e-cen
Count  Change Count  Changa Count  Change Count  Change
RELIGIOUS AFFILIATION
Catholic
3623
1970/1977 1570 539 1314 -
197771978 1533 -2 527 =2 1281 -% ig?; -%
197371979 1497 =2 518 -2 1255
Lutheran
212
197671977 95 28 8
197771978 97 3 28 ! n % %:; %
197871979 96 -1 28 ! 93
Other Religious
Affiliation
197671977 361 4 AR 3% s
197771978 374 3 97 6 1o¢ 4 852 5
1978/1979 393 5 103 6 5
No RTligious
Affiliation
197671977 349 67 EP s 1
197771378 355 2 87 9 340 -2 747 -3
197871979 361 -4 66 -2
TOTAL \
19761977 2376 726 2 360 -1
197771978 2359 -1 719 =1 -1 5086 -1
197871979 2328 -t s -1 2043
TABLE 11. NUMBER OF STUDENTS(in thousands) BY SCHOOL TYPE AND COMMUNITY SIZE
SCHOOL TYPE
Elamantary and Middle
19761977 1309 479 1293 1
197771978 1286 -2 669 -2 1271 -2 gggs -2
197341979 1263 -2 465 -t 1261 -1 2933 -1
Secondary
197671977 597 150 333 1
197771978 58% -1 149 -1 326 -2 1322 -1
197871979 590 0 149 329 1 1069 0
Combincd Elem@ntary
and Secondary
197671577 41t .1 40& 905
197771978 430 5 93 6 430 3 952 5
197871979 424 =1 92 -0 421 =2 938 -1
Other: Special., Vocational
or Alternative
197671977 58 9 34 101
197771978 56 -8 9 -3 36 6 8 -3
197871979 50 -7 8 - 32 -9 90 -8
T0TAL .
197671977 2376 726 2065 1
197771978 2359 -1 719 - 2062 -0 212; -1
197871979 2328 -1 715 -1 2043 -9 5086 -1
)
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TABLE 12. PUPIL/TEACHER RATIO BY RELIGIOUS AFFILIATION AND COMMUNITY SIZE

COMMUNITY 512t
> 250,030 50,y00 to 250,000 < 50,000 TOTAL
Parcent Percent Parcent Parcent
Average Changa Averaga Changa Avaraga Changs Avaraga Change
RELIGIOUS AFFILIATION
Catholic
1976/1977 23.7 23.8 2.9 23.4
197771978 23.2 =2 23.2 =2 22.% -2 22.9 -2
197871979 23.0 -1 23.1 -9 22.5 0 22.8 -0
Lutharan
197671977 22.90 23.5 2:.3 21.9
197771978 21.3 -3 22.3 -5 20.7 -3 21.2 =3
197871979 21.3 0 22.3 0 21.1 2 21.3 1
Other Religious
Affiliation
1976/1977 15.6 15.6 15.0 15.3
197771978 15.1 -2 15.1 -3 14.4 -4 1.8 -3
197871979 15.4 2 15.7 4 14.9 4 15.2 3
No Religious
Affiliation
. 1976/1977 12.0 11.9 4 12.2
197771978 11.3 -6 1.1 -6 11.8 -5 11.5 -6
1978714979 11.5 2 11.5 3 .2 4 11.8 3
TOTAL
1976/1977 19.3 20.5 18.7 19.2
197771978 18.6 -4 19.8 -4 18.0 -4 18.5 -4
197871979 18.6 0 19.9 1 18.2 2 18.6 1

TABLE 13. PUPIL/TEACHER RATIO BY SCHOOL TYPE AND COMMUNITY SIZE

SCHOOL TYPE -

Elamentary and Middle

197671977 23.4 26.0

197771978 22.8 -3 23.3 -3 223 -3 gg'; -3

1973/1979 22.6 -1 23.0 -1 22.1 1 22.5 -0
Sacondary .

1976,1977 18.8 18.0 15.1

197771978 18.64 -2 17.64 -3 12:7 -3 :Z'g -3

197871979 184 ¢ 17.8 2 14.9 1 17.1 1
Combined Elgmentary
and Secondary

1976/1977 14.3 4.9 1

197771978 13.8 -3 14.5 -3 1213 -4 :2'3 -3

197871979 14.0 2 15.0 4 15.0 1 4.5 2
Other: Spacial, Vocational
or Altarnativa

197671977 3.2 7.8

197771978 7.3 -17 6.6 =15 Z:Z -1 3'% -15

197871973 7.4 1 6.3 2 7.0 7.2 3
TOTAL o026 977

19761 19.3 20.5 18.7

197771978 13.6 =4 19.8 -4 13.0 -4 12 § -4

197871979 18.6 ] 19.9 1 18.2 2 18.6 1

ERIC 24
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TABLE 14. PER-PUPIL EXPENDITURES BY RELIGIOUS AFFILIATIQON AND COMMUNITY SIZE

COMMUNITY SIZE

> 250,000 50,000 to 250,000 < 50,000 TOTAL
Percent Percent Parcant Percent
Average Change Average Changa Average Changa Average Change
RELIGIOUS AFFILIATION

Catholic
197671977 $613 $551 $5646 .78
197771978 $656 7 $593 8 $577 6 $616 7
197871973

Lutheran
197671977 $776 $640 5768 $755
197771978 $780 0 $648 1 $734 -4 $744 -1
197871979

Other Religious

Affiliation
197671977 $1,383 $2,000 $1,351 $1,6442
197774978 $1,316 -5 $1,961 -2 $1,282 -5 $1,377 -5
197871979

No Reliqious

Affiliation
197671977 $2,52% 52,282 $2,3383 82,440
197771978 $2,546 1 $2,315 1 $2,354 -1 $2,439% =-¢
1978713979

TOTAL
157671977 $1,018 5897 $98% 5938
197771978 $1,050 3 $940 5 $1,000 2 $1,014 3
197871979

TABLE 15. PER-PUPIL EXPENDITURES BY SCHOOL TYPE ANO COMMUNITY SIZE
SCHOOL TYPE

Elamentary and Middle

197671977 $626 $681 $577 $6 16
197771978 $655 5 $736 38 $603 - $646 5
197871979

Secondary
197671977 $1,050 $1,069 51,686 $1,248
197771978 $1,103 5 $1,135 6 $1,748 4 $1,305 5
197871979 -

Combinad Elementary
and Secondary

137671977 $1,819 $1,398 $1,291 $1,541
197771978 $1,774 -2 $1,289 -] $1,219 -6 $1,478 -4
197871979

Other® Special, Vocational
or Alternative

197671977 $3,32% $6,731 $6,005 $4,634
197771978 $4, 128 3 $6,949 5 $5,676 -5 $4,762 3
1978/1979
TOTAL
197671977 $1,018 $897 $985 5988
197771978 . $1,050 3 $940 5 $1,000 2 $1,014 3
197871979
Q ’
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Sex of students served. In the next set of tables, the extent to

which nonpublic schools are coeducafoundl is displayed. In the ._ducational
Amendments of 1972, Congress specifically included private schools in

Title IX, prohibition of sex discrimination, although it exempted schools
affiliated with religious organizations whose tenets the Title would violate.
Discrimination .1 admissions, moreover, was covered onlv for postsecondary
institutions. Thus, nonpublic schools for boys only or for girls only are
not in violation of the law. Nevertheless, based on Tables 15 and 17, only
about 7% of the nonpublic schools serve a single sex, split equally between
schools for boys only and .00ls for girls only. These include both
religiously affiliated and non-affiliated schools. Over a third of the
secondary schools, however, are for either boys only or girls only. Because
secondary schools serving a siagle sex arec larger than other secondary
schools, as shown in Table 19, 40% of nonpublic secondary school students

are in schools serving only young people of their own sex.

Pupil/teacher ratios are smaller in single sex schools, especially
in schools for girls only, as shown in Tables 20 and 21. At the secondary
level, however, the differences disappear. Per-pupil expenditures, on tne
other hand, are highest in schools for boys only, as shown in Tables 22 and
23. This difference occurs across all categories of religious affiliation
and school type, and it indicates either that a large portioa of the ex-
penditures for boys' schools are not for classroom teachers or that
teachers at schools for boys only are paid more than teachers at schools
for girls only. Both hypotrheses are somewhat supported. First, there was
a correlation of .25 batween per-pupil expenditures and percentage of
classroom teachers who are male. On the other hand, there were on the
average 186 staff other than classroom teachers in boys-only schools, 14

in girls—only schools, and 7 in schools serving both sexes, in 1977-78.

oo
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TABLE 16. NUMBER OF SCHOOLS BY RELIGIOUS AFFILIATION AND SEX OF STUDENTS SERVED

SEX OF STUDENTS SERVED

Boys Only Girls Only Both Boys and Girls TOTAL
Paercaent Parcant Percent Parcent
Count Change Count Change Count Changa Count Change
RELIGIOUS AFFILIATION
Catholic
1976/:977 329 477 9160 9966
197771978 3583 10 513 3 9037 -1 9513 -1
157871979 363 0 477 -7 9009 -0 9849 -1
Lutheran
197671977 4 1 1490 1495
197771978 7 75 1 0 1490 0 1498 0
197871979 5 -29 1480 -1 1485 -1
Other Religious
Affiliakion
1976/1977 121 76 4254 %451
197771978 163 35 36 13 ¢786 1 4535 2
197871979 146 =10 33 -3 4159 -3 4388 -3
No Religious
Affiliatian ’
197671977 190 37 3894 4171
197771978 204 7 32 -6 3841 -1 4127 -1
197871979 186 -9 79 -4 3679 -4 3944 -4
TOTAL
197671977 [ Z1) sét 18798 20083
137771978 137 14 682 6 18654 -1 20073 -9
197871979 700 ~5 039 -6 18327 -2 19666 -2

TABLE 17. NUMBER OF SCHOOLS BY SCHOOL TYPE AND SEX OF STUDENTS SERVED

SCHOOL TYPE

Elementary and Middle

197671977 78 51 12836 12965

197771978 119 53 67 3i 12748 -1 12934 -0

197871279 107 -10 57 =15 12585 -1 12 %9 -1
Secondary

197671977 392 485 1607 24484

197771978 420 7 510 5 1532 -5 2662 -1

197871979 406 =4 478 -6 1536 0 2418 -2

Combined Elementary
and Secondary

197671977 36 63 32790 3422
197, 1978 96 14 69 1 3302 1 3467 ‘
197871979 85 -1 73 6 3183 -4 3351 -3

Other® Special, Vocational
or Alternative

197671977 90 37 1085 1212

197771378 102 13 36 -3 1072 -1 1210 -0

197871979 94 -3 31 -14 1023 -5 1143 -5
TOTAL

197671977 644 641 18798 20033

197771978 737 14 682 6 18654 -1 20073 -0

197871979 700 -5 639 -6 18327 -2 19666 -2

O
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TABLE 18. NUMBER OF STUDENTS(in thousands) BY RELIGIOUS AFFILIATION AND SEX OF STUDENTS SERVED

SEX OF STUDENTS SERVED

Boys Only Girls Only Both Boys and Girls TOTAL
Parcent Parcant Parcent Parcaent
Court Change Count Changa unt Change Count Change
RELIGIOUS AFFILIATION
Catholic
197671977 204 206 3013 3423
197771978 218 7 219 6 2904 -4 3361 -2
197871979 217 -0 209 -4 2843 -2 3270 -2
Lutheran
197671977 212 212
197771978 * * 216 2 217 2
197871979 217 ] 217 0
L4
Other Religious
Affiliation
197671977 24 20 729 773
197771978 33 39 22 11 758 6 816 5
197371979 34 0 23 4 . 795 5 852 5
No Raeliqgious
Affiliation
197671977 36 20 702 758
197771978 37 5 20 -0 711 1 768 1
197871979 35 -5 21 5 690 -3 747 -3
TOTAL
197671977 266 246 4657 5167
197771978 290 10 261 6 4589 -1 5140 -1
197871979 287 -1 253 -3 4544 -1 5086 -1

TABLE 19. NUMBER OF STUOENTS(in thousands) BY SCHOOL TYPE ANO SEX OF STUOENTS SERVED

SCHOCL TYPE

Elemantary ancd Middle

1976, 1977 12 14 3055 3081
1977;1978 21 30 17 26 2987 -2 3025 -2
: 197871979 20 -5 17 -5 2953 -1 29389 -1
Secondary
197671977 214 204 662 1080
197771978 225 5 213 5 626 -6 1064 -1
197871979 224 -1 205 -4 6640 2 1069 0
Combinaed Elementary
and Saecondary
197671977 32 27 847 805
197771978 37 15 29 3 882 5 9?2 -
197871979 36 -1 30 7 371 -2 938 -1
Otha;= Special, Yocational
or Alternative
197671977 6 2 93 ‘01 .
197771978 7 15 2 -9 389 -4 98 3
197871979 6 -4 1 ~28 32 -7 90 -3
TOTAL
197671977 264 246 e -, 4657 5147
197771978 290 10 261 6 K?:S 4589 -1 5140 -1
Q 197871979 287 -1 253 -3 4546 -1 5086 -1
*Fewer than five schools in this category for at least one year.
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TABLE 20. PUPIL/TEACHER RATIO BY RELIGIOUS AFFILIATION AND SEX OF STUDENTS SERVED

SEX OF STUDENTS SERVED

Both Boys and Girls TOTAL
Parcent Parcant
Averaqge Change Average Change

Girls Only
Parcent
Average Change

Roys Only
Percent
~verage Change

RELIGIOUS AFFILIATION

Catholie
197671977 19.9 17.1 24.3 23.4
197771978 19.4 -2 16.9 -1 23.9 -2 22.9 =2
197871979 19.4 -9 17.0 1 23.7 -1 22.8 -0
Lutheran
197671977 * % 21.9 21.9
197771978 21.2 -3 21.2 -3
197871979 21.3 1 21.3 1
Other Religious
Affiliation
1976/,1977 13.0 13.0 4 3
197771978 13.4 3 12.7 -2 14.9 -3 14.3 -3
197871979 13.4 1 12.3 -3 15.4 3 15.2 3
No Raligious
Affiliation
1976,1977 10.5 9.8 .3 12.2
197771978 9.9 -6 9.1 -7 t1.6 -6 11.5 -6
197871973 10.2 3 9.7 6 .0 3 11.8 3
TOTAL
197671977 17.0 15.7 19.6 19.2
197771978 16.5 -3 15.5 -2 18.8 -4 18.5 -4
19787 197¢ 16.7 1 15.5 0 19.0 1 18.6 1
TABLE 21. PUPIL/TEACHER RATIO BY SCHOOL TYPE AND SEX OF STUDENTS SERVED
SCHOOL TYPE
Elementary and Middle
197671977 13.6 17.1 23.2 23.1
197771978 14.6 38 17.1 -0 22.6 ~3 22.5 ~3
197371979 15.1 3 15.1 -1 22.6 -0 22.5 -0
Secondary
1976/,1$77 18.5 16.7 17.3 17.4
197771978 18.1 -2 16.5 -2 16.7 -3 16.9 -3
197871979 13.1 0 16.6 1 6.9 1 17.1 1
Combined Elemantary
and Secondary
1976/1977 13.5 11.6 15.0 14.8
197771978 13.5 -0 10.7 ~6 14.5 -3 14.3 -3
197871979 i3.7 2 11.6 [ 14.7 2 14.5 2
Other: Special. Vocational
or Alternative
197671977 8.5 6.9 ¢ 2 3.2
197771978 7.3 =14 7.2 5 €.9 -18 7.0 =15
197871979 7.6 0 6.3 =~13 7.2 3 7.2 3
TOTAL
197671977 17.0 15.7 19.6 19.2
197771978 16.5 -3 15.5 -2 18.8 =4 8.5 -4
197871979 16.7 1 15.5 0 19.0 ! 18.6 1
) . .
Y . *Fewer than five schools in this category for at least one year.
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TABLE 22, PER-PUPIL EXPENDITURES BY RELIGIOUS AFFILIATION AND SEX OF STUDENTS SERVED

SEX OF STUDENTS SERVED

Bey- Only Girls Only Both Boys and Girls TOTAL

Percent Parcent Percent Parcent
Average Change Average Change Avarage Change Avaraje Change

RELIGIDUS AFFILIATION

Catholic

197671977 $1,074
197771978 $1,127
197771979

Lutheran
1976719727 * * 8752 $755
197771978 $743 -1 $744 -1
197871979

Other Religious
Affiliation

137671977 $2,2313 $1,695 $1,409 81,4642
197771978 $2,177 -2 $1,627 -4 $1,334 -5 $1,377 -5
197871979

No ReliqQious

Affiliation
197671977 $3,586 $3.1383 $2,360 $2,440
197771978 $3,637 1 $3,246 2 $2,353 -0 $2,439 -0
1978/1979

TOTAL
197671977 $1,521 $1,049 $949 $5838
197771978 $1,573 3 $1,144 0 $972 2 $1,014 3
197879979

TABIE 23. PER~PUPIL EXPENPITURES BY SCHOOL TYPE AND SEX OF STUDENTS SERVED

SCHOOL TYPE

Elementary and Middle

197671977 $1,812 $917 $608 5614
197771978 $1,627 -1¢ 53839 -8 $638 5 $646 5
197871979
Secondary
$1,009 31,301 $1,2648
197771978 $1,363 4 $1,015 ' $1,383 6 $1,305 5
197871979

Combined Elementary

|

1

} 1976/1977 $1,316
|

|

)

!

|

| and Sacondary

197671977 $2,089 $2,031 $1,505 $1,561
: 197771978 $2,129 2 $2,092 3 $1,429 -5 51,676 -4
; 1978/1979
|
Other: Special, Yocational
or Altarnative
197671977 $5,312 34,198 56,691 $4,634
197771978 $5,35¢4 1 $6,175 -1 56,730 3 $64,762 3
197871979
TOTAL
197671977 $1,521 $1,140 $949 $988
197771978 $1,573 3 $7, 1644 0 $972 2 $1,014 3
197871979
Q *Fewer than five schools in this category for at least ome year.
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Day/boarding facilities. Differences between day and boarding schools

are displayed in Tables 24 through 31. These differences are of interest
for two reasons. First, day schools draw students only from nearby areas
whereas boarding schools can have a wider drawing area. Thus, day schools
bear a more direct relationship to the nearby public s~hools. Szcond,
boarding schools must in general draw students f~.u more affluent families,
although exceptions cccur. In most boarding schools, parents are called on
to pay not only tuition but also boarding costs to send their children to

these schoois,

Boarding schools are most frequently not religiously affiliated,
as seen in Table 24, although many religiously affiliated schools, other
than Catholic and Lutheraa, accept both day and boarding students. Among
the few Catholic and Lutheran boarding schools, a substantial percentage
were closing or converting to day schools between 1976 and 1978. Most
boarding schools, as shcwn in Table 25, were either secondary schools or
special, vocational, and alternative schools. These results are corrob-
orated by student counts in Tables 26 and 2/. Comparison among these four
tables indicates, moreover, that boarding schools are substantially
smaller than day schools, except for special, vocational, and alternative

3chools.

Pupil/teacher ratios, as shown in Tables 28 and 29, are half in
boarding schools what they are in day schools, while ratios in day schools
differ little from ratios in public schools. Day schools with no religious
affiliation or of special types are exceptions to this, having pupil/teacher
ratios more nearly like boarding schools. Similarly, as shown in Tables 30
and 31, per-pupil expenditures for current operations in schools with
boarding facilities are two to three times those of day schools of the
same type, even though these expenditures exclude specific boarding ex-
penditures. Moreover, these differences widened from 1976-77 to 1977-78,
as increases in expenditures in day schools were below the naticnal infla-
tion rate but increases in expenditures in boarding (only) schools increased

at 17%, twice the national inflation rate.
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TABLE 24. NUMBER OF SCHLOLS 3Y RELIGIOUS AFFILIATION AND DAY-BOARDING MIX

DAY-BOARDING MIX

Day Schools Boarding Schools Both Day and Boarding TOTAL
Parcent Percent Parcent Percaent
Count Change Count Change Count Change Count Change
RELIGIOUS AFFILIATION
Catholic
197671977 9686 a7 193 9966
197771978 9648 -0 7 -18 194 1 9913 =1
197871979 9618 -0 60 -15 171 -12 9849 -1
Lutheran
197671977 1456 12 27 1495
197771978 1468 1 7 642 23 -~15 1498 [}
197871979 1456° -1 7 0 22 -4 1485 -1
Othar Raeligious
Affiliation
197671977 4096 34 271 4451
197771978 4170 2 74 -12 291 7 4535 2
1978,1979 4026 -3 67 -9 295 1 4388 -3
No Raeligious
Affiliation
197671977 3514 216 441 4171
197771978 36417 -3 218 1 492 12 4127 -1
197871979 3222 -6 256 17 4568 -5 39644 -4
TOTAL
1976,1977 18752 399 932 2,083
1977,1978 18703 -0 370 -7 1000 7 20073 -0
197871979 18322 -2 388 5 956 -4 195666 =2

TABLE 25. NUMBER OF SCHOOLS BY SCHOOL TYPE AND DAY-BOARDING MIX

SCHOOL TYPE

Elamantary and Middla

197621977 12774 75 116 12965

197771978 12791 0 46 -39 97 -16 12934 -0

197871979 12614 -1 33 -17 97 0 12749 -1
Secondary

1076/1977 1970 107 407 2484

197771978 1918 -3 1t L} 433 [ 26462 -1

197871979 1881 -2 112 1 425 =2 2418 -2

Combinad Elementiry
and Secondary

197671977 3192 48 182 3622
197771978 3209 1 45 -6 213 17 3467 1
197371979 3108 -3 48 7 195 -3 3351 =3

Othar: Special, Vocational
or Altarnative

197671977 816 169 227 1212

197771978 785 -4 168 -1 257 13 1210 -0

197871979 719 -3 190 13 239 =7 1148 -5
TOTAL

197671977 18752 599 932 20083

197771973 18703 -0 370 -7 1000 7 20073 -0

197871979 18322 -2 388 5 956 -4 19666 -2
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TABLE 26. NUMBER OF STUDENTS(in thousands) BY RELIGIQUS AFFILIATION AND DAY-BOARDING MIX

Jay Schools Boarding Schools Both Day and Boarding 10TAL
Parcaent Parcent Parcant Percent
Count Change Count Change Count Change Count Change

RELIGIOUS AFFILIA{ION

Catt.lic

197671977
197771978
197871979

Lutharan

197671977
197771978
197871979

Cther Raliqious

Affiliation
197671977
197771978
197871979

No Religious

Affiliation
197671977
197771978
197371979

TOTAL
197671977 4933 46 188
197771978 4900 39 200
197871979 48642 43 200

TABLE 27. HNUMBER OF STUDENTS(in thousands) BY SCHOOL TYPE AND DAY-BOARDING MIX

SCHOOL TYPE

Elementary and Middlae

197671977
197771978
197871979

Secondary

197671977
197771978
197871979

Combined Elementary

and Secondary
197671977
197771978
197371979

Othert Special, VYocational
or Alternative
197671977 66
197771978 60
197371979 55

TOTAL
197671977
197771978
197871979

ERI
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TABLE 28. PUPIL/TEACHER RATIO BY RELIGIOUS AFFILIATION AND DAY-BOARDING MIX

Day Schools

Percent

Average
RELIGIOUS AFFILIATION
Catholic
1976/1977 23.7
197771978 23.3 -2
197871979 23.2 -1
Lutheran
197671977 22.1
197771978 21.3 -4
197871979 21.5 1
Other Religious
Affiliation
197671977 15.8
197771978 15.3 -3
197871979 15.7 2
No Religious
Affiliation
197671977 12.8
197771978 12.2 -4
197871979 12.6 3
TOTAL
197671877 20.0
197771978 19.4 -3
197871979 19.5 1

TABLE 29, PUPIL/TEACHER RATIO

SCHOOL TYPE

Elamentary and Middla

197671977 23.2

1977,1978 22.7

197871979 22.6
Saecondary

197671977 18.6

197771978 18.4

197871979 18.4

'

Combinad Elamentary
and Secondary

197871977 15.1
197771978 14.6
197871979 14.9

Other: Special, Yocational
or Alternativa

197671977 8.7

197771978 7.4

197371979 7.9
TOTAL

197671977 20.0

197771978 19.4

197871979 5

O
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-2
-0

Change

DAY-BUARDING MIX

Both Day and Boarding TOTAL
Parcent Parcant
Avarage Change Average Change

Boarding Schools
Parcent
Avarage Choange

12.7 12.9 23.4
9.3 =27 10.5 -9 22.9 =2
7.9 ~-14 11.8 12 22.8 -0
12.6 14.5 21.9
9.0 =28 15.3 [} 21.2 -3
12.2 35 15.7 3 21.3 1
10.3 11.6 15.3
8.9 -13 11.0 -5 14.8 -3
9.7 9 12.2 1" 15.2 3
10.0 9.3 12.2
8.6 -~13 3.5 -9 11.5 -6
9.5 10 3.5 -0 11.8 3
10.38 10.7 19.2
3.8 ~18 9.6 =10 18.5 -4
9.3 3 10.2 3 18.6 1
BY SCHOOL TYPE AND DAY-BOARDING MIX
16.9 15.0 23.1
12.2 =23 9.7 =35 22.5 -3
13.0 3 16 .1 65 22.5 -0
10.6 10.7 17 .4
9.4 -10 10.1 -5 16.9 -3
9.9 5 10.6 5 17.14 1
11.6 11.9 14.8
10.5 -9 1.2 -6 16.3 -3
10.9 3 1.3 1 4.5 2
8.2 7.¢ 8.2
6.7 -18 6.2 ~13 7.0 =15
7.3 10 5.8 -6 7.2 3 ‘
10.8 16.7 19.2 |
2.8 =18 7.6 =10 18.5 -4
9.3 3 10.2 3 18.56 1
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TABLE 30.

Day Schools

Averagae
RELIGIOUS AFFILIATION

Catholic
197671977 8555
197771978 $59¢
197871979

Lutheran
1976719727 $728
197771978 $725
197871979

Other Religious

Affiliation
197671977 $1,296
197771978 $1,225
197871979

Ho Religious

Affiliation
137671977 $2,035
197771978 $2,009
197871979

TOTAL
197671977 $864
197771978 $334
197271979

TABLE 31.

SCHOOL TYPE

Elementary and Middle

197671977 5606
197771978 $638
197871979

Secondary
197671977 $938
197771978 $1,036
197371979

Crmbinad Elementary

and Secondary
1976/1977 $1,452
1977,1978 $1,384
197871979

Other: Special, Vocational

or Alternative
197671977 $3,463
197771978 $3,421
197871979

TOTAL
1976,1977 $86a
197771978 $384
197871979

Parcent
Change

-5

=5

PER-PUPIL EXPENDITURES 3Y RELIGIOUS A~FILIATION

Boarding Schools

Average

$2,029
$3,206

$2,27%
$3,233

$4,174
$4,274

$4,829
$4,992

$3,809
$4,470

PER-PUPIL EXPENDITURES BY SCHOOL TYPE

$1,233
$2,6422

$3,996
36,036

$3,137
$3,179

$6,233
$6,821

$5,809
$4,470

27

AND DAY-BOARDING MIX

DAY-BOARDING MIX

Paercent Percent

Change Average Change
$1,859

58 $1,8388 2
$2,288

42 $1,607 =30
$2,871

2 $2,837 -1
84,861

3 $4,788 -2
83,545

17 $3,539 -0

AHD DAY-B0ARDING MIX

31,6064

96 $1,666 4
33,665

1 $3,626 -1
$2,589

1 $2,499 -3
$7.221

9 $6.976 -3
$3.545

17 43,539 -0

7

%)
il
-~
~s

Both Day and Boardin

Avarag

$578
$616

$755
$744%

82,440
$2,439

$988
$1,014

8614
$646

$1,268
$1,305

$1,541
$1,476

$6,636
$64,762

$9388
$1,014

TOTAL
Parcent
e Change




Federal program participation. Finally, as appareat in Tables 32 and

33, nonpublic schools are participating in federal assistance programs in
large numbers. Nearly all Catholic schools, along with nearly one-half

of other nonpublic schools, participate in Title IV-B programs, including
library resources, instructional equipment, testing, counseling, and
guidance services. One-half of the Cathelic schools and one-seventh of
other nonpublic schools participate in Title I programs of compensatory
education for educationally disadvantaged children. Nearly all nonpublic
schools participating in Title I served elementary grades, a characteristic
similar to public schools. Nearly three in four Catholic schools and over
one-third of other nonpublic schools participate in school lunch or special
milk programs. Finally, there was a aoticeable decrease iu reported

Title IV-C participation between 1977-78 and 1978-79. Title IV-C supports
supplementary educational centers and services, exemplary programs, dropout
prevention, and health and nutrition services. The decreased frequency
might reflect the replacement of "health and nutrition services'" by

"etc." in the 1978-79 form, because it i1s not unreasonable to suppose that
respondents were not conversant with program numbers and had responded
positively to this item in earlier years because of other health or

nutrition assistance (e.g., school lunch support).

28 ’3 I




Table 32. Number of Schools Receiving Federal Assistance,
by Religious Affiliation

Other
religious No
Catholic Lutheran affiliation affiliation Total
Percent Percent Percent Percent Percent
Number Change Number Change Number Change Number Change Nusber Change

Title I

1976-77 4725 268 617 566 5176

1977-78 4857 3 319 19 632 2 596 5 <204 4

1976-79 4974 2 300 -6 596 -6 576 -3 6446 1
Title IVB

1976-77 9129 869 1594 1744 13336

1977-78 9207 1 894 3 1620 2 1769 1 13490 1

1978-79 9172 -0 905 1 1599 -1 1728 -2 13404 -1
Title IVC

1976-77 1420 142 125 241 1928

1977-78 1636 15 151 6 135 8 261 8 2183 13

1978-79 1242 =24 104 -31 123 -10 229 -12 1698 -22
School Lunch

1976-77 6996 992 1153 1532 10673

1977-78 7186 3 1072 8 1166 1 1535 0 10959 3

1978-79 7074 -2 1046 =2 1139 =2 1488, -3 10747 -2
Other

1976-77 1163 65 403 295 1926

1977-78 1062 -9 49 =25 389 -3 322 9 1822 -5

1978-79 884 -17 30 -39 342 =12 317 -1 1573 -14

Table 33. Number of Schools Receiving Federal Assistance,
By School Type

Elem./ Combined
Middle Elem./Sec. Secondary Other Total
Title I
1976=-77 5103 412 283 378 6176

1977-78 5302 4 429 4 280 -1 393 4 6404 4
1978-79 5387 2 410 -4 285 2 364 -7 6446 1

Title IVB
1976=77 8669 1366 1847 454 13336
1977-78 9759 1 1395 2 1856 1 480 6 13490 1
1978-79 9707 -1 1359 -3 1870 1 468 -2 13404 -1

Title IVC
1976-77 1485 170 226 417 1928
1977-78 1701 15 193 14 228 1 61 30 2183 13
1978-79 1292 -24 162 -16 192 -16 52 -135 1698 -~22

School Lunch
1976=-77 8060 1083 1057 473 10673
1977-78 u218 3 1104 2 1073 2 484 2 10959 3
1978-79 8152 =2 1c71 -3 1058 -2 466 -4 10747 -2

Other
1976-77 1264 205 233 224 1926
1977-78 1193 -6 219 7 i2 -18 218 -3 1822 -5
1978-79 1008 -16 202 -8 158 -18 205 -6 1573 -14
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QOverall Strategy

It is essential that any government sponsored data collection involv-
ing a burden on nonpublic school staff be a cooperative effort serving
the goals both of nonpublic school administrators and public policy
planners. Especially because of the recent threats to nonpublic schools
by the Internal Revenue Service, nonpublic school administrators cannot be
blamed if they seriously question requests for information from the
federal government. Although the subsequent congressional action to re-
move, or at least delay, the IRS thredt may improve relations, nonpublic
school administrators are szware that the information they provide to a
federal survey may form the basis for policies inimical to their well-
being. Therefore, no effort should be undertaken that does not involve
prior participacion, with expectation of endorsement, by representatives

of the nonpublic school sector.

This situation impliz2s the need for an integrated federal data col-

lection and policy development plan, because the path that policy

developers take will affect the willingaess of nonpublic schools to
provide data, and the availability of data will play a significant role
in determining the match of federal policies to the needs of nonpublic
schools. This plan should take into account the data needs of all par-
ties, including state and local public education agencies, in order to
minimize the redundancy and maximize the comparability of data collected.
Therefore, the overall strategy should include a meetiﬁg or series of
meetings, along with ongoing communication links, in order to prepare a

workable comprehensive plan.

As a step in the direction of a comprehensive plan, SAGE has
carried out a series of analyses of the three years of data collected
by NCES in c¢.der to identify and evaluate data needs. The focus of
these analyses concerned the extent of change in variable values from
year to year. TFor the purposes of reporting aggregate statistics, the

frequency with which data need to be collected is directly related to
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the rate of change expected. To provide a context for these analiyses,
the following sections (1) summarize issues and data needs and (2) pre-
sent criteria for evaluating alternative data collection designs. On
the basis of the knowledge available to SAGE as of October 1979* and the
analyses reported here, recommendations were made for a particular data
collection strategy. These recommendations are presented as a starting
point for discussion, to be refined as new knowledge is contributed by

other parties.

Issues and Data Needs

The major issues confronting educational policy planners can be
broken down into four categories: <{inancial, characteristics cf students
served, quality of instruction, and organizational (Russ-Eft, Rubin, &
Holman, 1979). The financial issues are two-faceted, concerning both the
effects of nonpublic schools on public school finances and the effects of
economic pressures on the viability of nonpubli: schools. A surge of
enrollments in nonpublic schools, combined with the declining birth rate,
could produce serious problems for local public schools as fewer voters
have a direct iniz2rest in supporting the schools. On the other hand,
because 117 of the nation's elementary and secondary students are in non-
public schools, the demise of a substantial portion of nonpublic schools
could put substantial additional pressures on public schools. Policy
decisions concerning tuition tax credits, for example, must address these

issues.

Issues about student characteristics center on three concerns.
Foremost, from the federal perspective of trying to achieve equal oppor-
tunity, is the concern over alleged growth of privatz schools that pro-
mote racial segregation. The recent IRS proposal to remove the tax exempt
status of nonpublic schools that have been shown to be ra.:.lly discrimi-
natory and the congressional backlash it evoked are indicative of the im-

portance of this issue. Second, concern exists over who will benefit from

——

* Changes in the nonpublic school survey data file introduced by re-
imputing missing data after October 1979 are not reflected in Appen-
dix A. These changes would not affect the conclusions drawn, however.
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federal aid to nonpublic schools--what percentage of the parents -i ~on-
public school children are affluent? How much increase in private or

paroct al school enrollment could be expected by introducing tuition tax
credits? Are the children of affluent parents concentrated in certain

types of schools? Third, there is concern that nonpublic schools will
attract the best studerts out of public schools and avoid the problem
students. A recent court ruling in New Jersey held that a private school
could be excluded by surrounding public schools from an athletic league
because, unlike the public schools, it could recruit students. This concern
has important implications for attemrts to evaluate the qualit of instruc-
tion also, because variation in test scores of graduates is a function

as much of student characteristics as of school characteristics.

Issues about quality of instruction center on whether children in
some nonpublic schools receive the education necessary for participating
in society as adults. While there is little question that the majority
o1 nonpublic schools provide high qu-lity instruction, that may not be

true for all of them. On the other side nf the coin, the emergence of
the "voucher" (ssue, coupled with the alleged declining productivity and

rising costs of nublic schools, will lead to greater needs for evaluation

of the effectiveness of nonpublic and public schools alike.

Finally, there are the {ssues we have labeled "organizational."
These issues center at present on the relations of public nolicy to non-
public schools. Do public school districts have the responsidility to
bus children attending nonpublic schools? Should nonpu! 'Y¢c s: >l stu-
dents receive benefits of special federal programs on t} ‘enises of
nonpublic schools or be shipped to public schools for those programs?
How can public policies for parochial schocl students be developed that
are not in conflict with the constitutional separation of church and
state! These issues are manifestations of the overall ques ming of

the public role and respo:. cibilities in education.

These * _sues imply a set of related data needs. For each of these

data needs, questions about the precision and frequency required must
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be addressed. Questions of precision and frequency ar., of course,
critical in computations of data collection costs both to the govern-
ment and to respondents. The lower the precision and frequency require-
ments, the lower will be the costs because samples can be smaller and

less frequently surveyed.

Seven data needs can be set forth. First, there is a clear need
for a universe listing of nonpublic schools, to be used to draw samples
for any study and to provide the basis for monitoring the rate of open-
ings and closures. The technical problems in constructing this list are
nontrivial both because the definition of '"school" has not been resolved
and because some schools would rather not be included on a list main-
tained tv the federal government. The universe listing, in addition to
rame, address, and telephone, should include information needed for sam-
ple stratification. This information would include descriptors not likely
to vary from year to year but that account for large differences in the
activities and environment ‘f the school, such as whether the school is
elementary or secondary, what its religious affiliation is (if any),
whether it serves boarding students, and whether it serves students of
both sexes. It is not difficult to imagine studies for which these data

would provide substantial increases in sampling efficiency.

Second, there is a need for enrollment data, so that increases or
decreases can be includel in economic models of the school system,

models to be used in predicting the outcomes of federal policy alterna-

tives.

Third, there is need for financial data, both for trends in per-
pupil costs and expenditures and for levels of tuition and board paid

by parents and students.

Fourth, there is need for information on student characteristics,

including race, socioeconomic status, and abilities.

_ifth, there is need for information on the type and quality of

services being provided to nonpublic =chool students: classroom size,

hours of instruction, available facilities, course offerings, and
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noninstructional services such as counseling. Information on accredi-
tation of schools and the education and experience of teachers is also

needed to determine quality of instruction.

Sixth, there is a need for information on participation in federal
programs. This includes the amcunt .f funding received, the numbers of

students served, and the services provided to those students.

Seventh, there is a need for information on the relations of non-
public schools to nearby public schools--the extent and types of com-
munication, cooperation, and competition and the complementarity of

the roles played by each.

Alternative Designs

These data needs suggest specification of a set of data collection

efforts to be carried out over a period of, say, ter years, along with
guidelines for adapting the plan to changing needs. The specification
for each study must include (1) what types of information are to bn
collected-—in terms of bothh ¢ ie general area of data need to be addressed
and the breadth and depth of measurement required, (2) what types of
schools are to be included in the study, (3) how many schools are to be
included in the study, and (4) the method of collecting the data. To
determine which studies are needed, one lists for each of the seven data
needs how precisely and at what times it must be filled. Then, among
possible alteinative solutions to filling the constraints, the design

that minimizes cost can be selected.

There are eight questions that must be addressed in deciding on an
optimal design. These will be considered in turn, and the results will be
synthesized into a recommended design. Thenr specific measures will be
compared, using the data from the three surveys, to determine which re-

quire frequent updates.

1. Is it really necessary to develop a nonpublic school data base?

The growth of interest in nonpublic schools nationwide and the
increasing complexity of federal policies for private schools (mentioned

in 86 different sections of the federal Education Amendments of 1978),
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leave no doubt that policy development is occurring, and if resulting
policies are tc be responsive to the real needs of the schools, they must
be based on sound data. The current data base, while substantial, is not
nearly sufficient to perform the needed policy analyses, and the founda-
tion must be laid for responding to the economic, political, and social
changes that will occur iu the 1980s. To ignore the need for this data

base is unacceptable.

2. Is there sufficient reason for changing the design that has been
used for the last three years.

The design of the current surveys was exploratory, and plans for the
future should build on that exploration, replicating the strong points
and improving the weak points. The stability of many items, such as
school type and religious affiliation, indicates that these need not
always be included. On the other haud, a universe survey requires tco
great a response burden to allow inclusion of the many indepth inquiries,
such as in school finance and se:vice quality, that are required for
policy analyses. Studies based on sanrples. selected representatively
from the frame provided b, the universe survey, will resu’t in more

efficient uses of taxpayer wonz; ai i1 school staff time.

3. Is it really necessary to have a comprehensive, coordinated long-

term plan?

A comprehensive, coordinzted long-term plan is essential if the
Education Department is to respond effectively to the congressional
demard to eliminate redundant paperwork. Moreover, nonpublic sciiools
will be more disposed to respend if they are assured that all govern-
ment demands for data are limited to this single plan. By ensuring that
each study relates to the same data base, the Education Department can
convince researchers and policy analysts to refrain from duplicative
efforts and provide for sharper analyses of the data that are collected.
To develop support for the plan, researchers and policy analysts must
take part in setting priorities and see that the comprehensive plan in-
cludes the opportunity to collect the data they need within the planning

horizon.
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4, Is it appropriate to maintain regular periodicity in data collection?

Although strict periodicity, such as maintained in the higher educa-
tion general information survey, the triennial survey of participation in
adult education, and the decennial national census, removes a computational
step in the interpretation of trends, its importance does not compare with
the importance of providing results when they are needed. Also, although
periodicity does reinforce the arguments for funding ''when the survey comes

"

due,” this is artificial and should be much less persuasive than conforming

to a well-formulated and widely agreed upon long-term plau.

5. How often should the universe be updated?

The universe updates should be annual, partly for the purpose of
building up government-nonpublic school cooperation. As described below,
3 postcard shuttle survey (in which respondents merely update computer
generated responses from the prior year's survey), coupled with an annual
newsletter describing federal policies and programs for nonpublic schools,
could be made attractive to the potential respondents (and nonrespondents).
The annual update can be made more attractive by including opportunities
for respondents to state their views on current policy problems if they
desire. Such a system could, in fact, become a model for cooperative
survey programs. The value of periodic updates for the file development
process 1is clear, because they are needed to ensure that the file will
not become obsolete. The need for annual updates, as opposed to biennial
or triennial, is to minimize the difficulty of the update. The cost of
dealing with nonrespondents will exceed the mailing costs, and the number

of nonrespondents will increase with the lag between updates.

6. Are longitudinal data collectiors necessary, or will cross-sectional
studies on sampies suffice?

The requirements for policy analysis frequently involve longitudinal
data collection to assess the effects of policy interventions. Longi-
tudinal data are significantly more expensive and less timely, however,

than cross-sectional data, so collecting them should be avoicded where
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unnecessary. The three years of data on the nonpublic school universe

provide a good basis for longifudinal analyses based cn future cross-
sectional data collection, if it i referenced to an integrated data base.

Measures important for longitudinal analyues should be considered for

inclusion on a universe update survey form as soon as feasible.

7. Are aggregate data, such as from Catholic dioceses and Seventh
Day Adventist conferences, adequate?

Aggregate data are generally not sufficient for valid policy analyses.
If respondents with one religious affiliation respond as individual schools
while’others respond as aggregates (e.g., dioceses, conferences), analyses
can be made uniform only by imputing individual school responses randomly
from the aggregated figures. In order to estimate effects of policies on
schools accurately, it is necessary to have this uniformity. A compromise
for the universe survey would be to gather information on every individual
school once, afterward only on the aggregate unit, except for a small
representative sample of individual schools. This would provide the
basis for statistical imputation of the responses of other schools and
validation of the imputation process. In any case, the data file must

be maintained at the school unit of disaggregation to be useful for analyses.

8. Can the data base be developed without substantive contributions
from federal policy planners and extensive design involvement of
representatives of public and nonpublic schools?

The effort must be cooperative. The government's policy development
and data collection functions cannot be separated without damage to both;
and the nonpublic schools must be able to see measurable benefits for
themselves, if they are to be convinced to respond. WNonpublic school
administrators know more about the meaning of the data in the data base
than government policymakers and data collectors, and their expertise should

be used in planning.
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Generally, in view of these eight issues, the best c=sign appears to

be a combination of (1) a single annual universe updating effort to pro-
vide the bar*s for drawing samples, {(2) a few indepth case studies of a
few dozen schools each to identify the most valid measures of each data
type to be included in the survey, and (3) frequent studies of samples
of a few hundred schools select2d representatively from the universe to
monitor the most changeable statistics and respond to particular infor-

mation needs.

The universe update is necessary if one is to have any confidence
that data from samples pertain to the whole of the nonpublic school uni-
verse. Two parts of that effort need be considered: (1) updating infor-
mation on known schools and (2) identifying new schools. Using automa-
tion, the former can be done at a small cost, both to the government
and to respondents, by sending out computer-generated forms displaying
information to be returned with corrections. Seading this with a brief
(two- to four-page) summary of information relevant to nonpublic schools
(e.g., survey results and government policy activities) should ensure a
high response rate. The latter effort, identification of new schools,
requires creativity, however. The most inexpensive sources may be pro-
gram lists, organizational membership lists, and state education agency
lists. The feasibility and value of consulting commercial lists, such
as those used by publishers, should also be considered. The key concept
for efficiency is to identify some social system to which new schools
will attach themselves, such as the telephone system, and through which
they will announce their existence. Any such indirect method of identifying
new schools should be validated, however, by direct study of a small sam-
ple of counties, to determine what proportion of new schools of various

types are missed by the method.

The need for indepth studies in certain areas also is of prime
importance. As pointed out in the Seminar on Meaning and Significance in
the Analysis of the Nonpublic School Survey (McLaughlin, 1978), expendi-
ture and income data are highly questionable and could be made substan-
tially more meaningful by adopting terms for response that are less

ambiguous and more universally used. Data on type and quality of services,
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likewise, need refinement of terms and meanings. Information needs on
the relationships between public and nonpublic schools need to be
clarified, as no clear delineation of this information-type exists. At
the present time, the need for indepth studies in areas other than these

three is less clear.

Indepth studies can be conducted very infrequently, possibly only
once or twice .n 10 years for each topic, but it is essential that they
be conducted early because the design of instruments for other studies
will be enhanced on the basis of their results. Thus, we coae to the
conclusion that indepth studies in these three areas (finance, quality,
and nonpublic/public school relations) should be carried out during the
1980-81 school year, if possible. The indepth studies should involve site
visits with extensive data gathering to verily meanings behind objective
responses. The sample size could be fairly small, merely sufficient to
cover the typical variations among schools and to support calculations
of correlations among measures, about four dozen schools for each area
of concern. In order to minimize cost and at the same time to provide
for studies of the interactions among finances, quality, and nonpublic/
public school relations, the same schools and site visits could be used
for all three areas. The primary problem with this solution is that it
could put undue burden on a small number of schools. To compensate for
this, the govermment could offer a substantial inducement for participation,
such as support for some appropriate educational activity, much of the
cost of which would be recovered through the increase in elficiency derived
from the decrease in number of sites. In cost, the indepth stugies would
represent a high loading early in any long-range plan; however, any
argument for delay, such as to spread out the funding commitment, must
take into account the decreased value of the indepth studies after the
frequent small studies are in progress. Refining measures after a few
years rather than at the beginning of data collection will reduce the

utility of the longitudinal data base.

A series of frequent small studies forms the third component of the de-
sign. These are studies that would use a short mailed questionnaire or a 10-

to 15-minute telephone interview to gather measures to address sets of related
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policy issues, such as in school finance. Using a probability sample
pased on the universe sampling frame, these surveys would aim for quanti-
tative estimates of nonpublic school population characteristics. The
size of each survey will be a function of the accuracy required by policy
developers; and to ensure that estimates of required accuracy have a
rational basis, discussions with the policy developers should identify

the minimum differences that would be policy-relevant.

For example, suppose a study of public-nonpublic school interac-
tions aimed, among other things, to find correlates of increases of
children in nonpublic schools. It might not be very important tc be able
to identify relations that accounted for less than 3% of the total vari-
ance, but relations that account for more than 4% of the variance might
be of interest. This requi. ment would suggest a sample of about 100
schools. If the same study were used to identify several relations or
to identify differences between subgroups, a larger sample would be neces-
sary. In general, scmples from 200 to 800 are likely to cover most needs
for precision of estimates. Even if four such surveys are performed

each year, each individual schocl in the universe would, on the average,

participate in only one during the decade.

The cost of the surveys will depend greatly on the startup costs of
each. It would be most efficient to carry them out through the same survey
mechanism, within a nonpublic school information program at the Center.
This would allow for repeated use of the same sampling algorithms, the same
instrument development procedures, the same analysis programs, and the
same liaison with nonpublic school representatives. Moreover, by coordi-
nating the sampling across surveys, as by drawing samples for several
studies simultaneously, the government can balance the r sponse burden

evenly over the universe of nonpublic schools.

An important but inexpensive supplement to this data collection
plan is short-term year-to-year updating of information on the entire
universe using statistical prediction equations. The resulting
"imputed" file would be expected to diverge from actual values as ran-

dom error accumulates, especially for volatile measures. By adjusting
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the imputation formulas on the basis of the sample survey outcomes and

Empirical Results

The data from the three years of NCES surveys can be used to esti-
mate the constancy and predictability of the variables measured, and
this constency, in turn, is an indicator of lack of need for frequent

reassessment. For each measure, we can address the following questions:

(1)

How variable are the responses fror one year to the
next?

Change in ratio scale variables, such as the measures
in this survey, can be measured as percentages of

the values for one year. Although not presented
here, one might estimate significance of changes as
indicators of reliable trends; for exaaple, the year-
to-year change might be compared to within-year
variation.

(2) How predictable are the responses from the prior year's
responses?

Variables that change from year to year may still not
need frequent data collection if the values are highly
predictable from the prior year's data. A secondary
consideration is necessary, however:

(2') How variable is the prediction function from one year
to the next?

With three years' data, the information is minimally
sufficient to estimate the variability of the predic-
tion function: how different is the 1978 prediction
function based on 1977 data from the 1977 prediction
function based on 1976 data? If the prediction func-

tions change, then the value cf any prediction function
is lessened.

It is very hazardous to extrapolate from three data points (1976,
1977, and 1978, for example) to estimate values in future years. Many
things can happen to produce discontinuities in the time series. It is
possible, however, to set reasonable lower bounds on our uncertainty,

based on assumptions that changes in the future will be about as
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predictable as the changes over the observed period. Using these assump-

tions, we can estimate when a change of, say, greater tham 10

o]

current value is likely to occur. An argument could be made for reassess-
ing a variable when it is projected to have changed more than a particu-
lar threshold, with that threshold d¢, ndent cn the importance of the
variable for policy research. Early detection of a 1% change may be
called for in a very important variable, such as total enrollment,
because, for example, of its implications for the demand for new .eachers.
(A 17 increase in enrollment may necessitate a 30% increase in new teacher
certifications, if certifications are otherwise at a rate just sufficient
to replace retiring teachers.) Early detection of a 25% change may, on
t~e other hand, be sufficient for a less important measure, such as the
number of elementary boarding schools with a particular religious affilia-

tion.

If one sets a 10% change cutoff, then those that change less than
2% per year may not need to be assessed again until five or more years
have passed, while those that change by more than 10% annually should
be assessed every year. In order to provide a summary of the data rele-
vant to this issue, we have presented the measures, classified by rate
of change, in Table A~1. The percentage change was estimated as the
ave-ige for the two available year-to-year transitions. These are
minimal data for such analyses and alternative interpretations exist of
the year-to-year changes; however, these summaries provide the infor-
mation relevant to the question of frequency reassessment that cai be

extracted from the three-year survey at present.

The results presented in Table A-1 indicate that most of the mea-
sur2s are relatively slow-changing. Only two of the charted measures
changed on the average more than 5% per year, and the fact thac these
were for the smallest group, Lutheran schools, suggests that they may
not be significant. Per-pupil expenditures, corrected for inflation,
tended to change more than numbers of schools, students, teachers, gradu-
ates, or federal program participation. Expenditure data were, however, the
least reliable of the measures included in the survey, and any conclusion

based on these data should be viewed as extremely tentative.
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Table A-1

Classification of Selected Measures as
Fast-Changing or Slow-Changing?

< 2% per year 2% to 5% per year >35% per year

Number of schools
Catholic v
Lutheran v
Other affiliations v
Non-affiliated /(-)

Elementary & Middle
Secondary

Combined

Other (=)

AN

Number of teachers
Catholic
Lutheran
Other affilications
Non-affilated

Elementary & Middle
Secondary

Combined

Other

NN AN NS

Number of students
Catholic /(=)
Lutheran
Other affiliations
Non-affiliated

Elementary & Middle
Secondary

Combined

Other V(=)

N =~ =~

(Continued)




Table A-1 (continued)

< 2% per year

9
/o

to 5% per vear

>57% per year

Per-pupil current
operating expenditure

Catbolic v
Lutheran
Other affiliations
Non-affiliated v
Elementary & Middle
Secondary Y
Combined
Other

Number of graduates
Catholic v
Lutheran
Other affiliations v
Non-affiliated v

Title I participating
schools
Catholic
Lutheran
Other affiliations v
Non-affiliated

Title IVB participating
schools
Catholic
Lutheran
Other affiliatiomn.
Non-affiliated

NN X

Elementary & Middle
Secondary

Combined

Other

NN

Y (+)

Y (+)

a
This and other displays in Appendix A were prepared before reimputation
of missing data on the nonpublic school survey file and may differ some-
what from results presented elsewhere in the report.

Positive signs indicate an increase; negative signs, a decrease.

c Lo L .- .
Changes are classified as deviations from the overall inflation rate

of 77 per year.
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The predictability of selected measures from the prior year s shown
in Table A-2, taken from the first version of the imputation repoi ‘ad in
May 1979 (McLaughlin & Wise, 1979). This table is supplemented by infor-
mation present in Appendix D on the accuracy of the imputation method.

Generally, the data are highly predictable from the preceding year.

Finally, there is the question of how variable the prediction func-
tion itself is, from one year to the next. We have addressed this for
three variables: total enrollment, total classroom teachers, and total
expenditures, by comparing the predictions of 1978-79 responses from
1977-78 responses using both the 1977-78 to 1978-79 function and the
1976-77 to 1977-78 function. In particular, the two predictions were
compared in terms of their estimates of differences between respondents
and nonrespondents and in terms of the correlations between estimates

for individual schools.

The mean 1978 school enrollment estimates for nonrespondents imputed
from earlier data were 157 using the 1977 to 1978 function and 167 using
the 1976 to 1977 function, compared with the average of 253 for all 1978
cases; and the correlation between the estimates from the two functions
was .86. TFor mean number of classroom teachers, the two estimates for
nonrespondents were 10.6 and 11.7, compared to the overall average of 13.8;
"ith a correlation of .79. For mean school expenditures the corresponding
estiw.tes were $188,000 and $191,000, compared to the overall average of
$244,000; with a correlation of .90. For these three variables, then, the
imputation functions using the prior year's data varied little petween 1976
to 1977 and 1977 to 1978. Thus, tentative population estimates for 1979-80
might well be obtained as projections from the 1978-79 responses, assuming

school closures and openings were updated.

To summarize, the empirical results indicate thatl changes are
occuring from year-to-year and that they are not completelvy predictable.
On the other hand, they are not chaotic changes, and collection of data
on samples every year or two should be sufficient to develop valid popu-

lation estimates and projections.

48




TARLE A-2

Evidence for Potential Imputations of 1977-78 Private School Data
from 1976-77 Responses, for Selected Items

Percent of Those

(A) Nurs :r "ases Percent of Those with Data at Both
Miss...e 97 .78 in (A) that Have Points that Have
N 1976-77 Data the Same Responses

#t "oth Points

Day-Boarding Mix

(3 Alternatives) 826 69% 98%
Sex-Served . .
(3 Alternatives) 818 70% 937%
School Type . 3
(7 Alternatives) 802 70% 95%
Pcpulation Canter A

Served 800 70% 75%
(6 Alternative )

Fo.» a1 Laugage Cuurses

(2 Altern~tives) 2054 9% 7%
(2 Alrernacivesy 3066 291 oo
e :‘Tizti‘jzsiitance 5059 29% 90%
B e g
Sl Lt testeanee
Other Faderal Assistance 5089 107 89

(2 Alternat ‘ves)

a
63% of the remainder are within one rank on this ordinal scale.
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APPENDIX B

Nonpublic School Sarvey Form

Notes:

1. This is the form for 1978-79, for non-Catholic schools. The form
for Catholic schools omits item 11 and item 14 breaks down classroom

teachers into the categories of religious and lay.

2. The 1977-78 forms are essentially identical to the 1978-79 forms.
The 1976-77 forms included sex breakdowns of the grade-by-grade
enrollment figures and did not separate tuition and fee inccme

from other sources.

3. Circles indicate items administered in telephone follow-up of

nonrespondents.
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DEPARTMENT OF HEALTH, ZDUCATION, AND WELFARE
NATIONAL CENTER FOR EDUCATION STATISTICS Form Approved
Washington, D.f. 20202 OMB No. 51-R1199
SURVEY OF PRIVATE ELEMENTARY AND SECCNDARY SCHOOLS

This report is authorized by law (20 U.S.C 1221e-1). While you are net required to
respond, your cooperation is needed to make the results of this survey comprehensive,
accurate, and timely. When you have completed this form, please return it according
to the instructions contained in the letter which accompanied the .orm. The data re-
ported on this~form will be disclosed upon request to the public under the require-
ments of the Freedom of Information Act (5 U.S.C. 5§52).

T. JAJE AND ADDRESS INFORMATION

<'A. ) Name of Schocl 1B. Telephone (include
( ) area code)
ZIC> Street address, P.0. Box, or RF. numbe ‘W City E.)Stat ZIP
2. _LOCATION OF SCHOOL 3. Number of the congres-
(AY Name of County ~ [8.) State sional district in which
this school is located
_\
4.) How would you best describe the population 5.) Is the student body composed o
center where this school is located? A. [ ] boys only
A. [ ] 500,000 or more population B. [ ] girls only
8. [ ] 250,000 but less than 500,000 47 C. [ ] boys and qirls
C. [ ] 100,000 but less than 250,000 \6.) Are the students
0. [ 1] 50,000 but less than 100,000 A. [ ] day only
E. [ ] 2,500 but less than 50,000 B. [ ] boarding only
F. [ ] Less than 2,500 or rural area C. [ ] mixed day and boarding

7~ .
‘7.} How would you best classify this school by type? (check only one)
A. [ ] ELEMENTARY - any combination of grades lower than 9. Does not include anyl
school classified as MIDDLE or junior high schools which should be classi-

fied as SECONDARY.

B. [ ] MIDDLE - any combination of upper elementary and/or secondary grades, gen-
erally organized to include at least three grades beginning with grade §.
SECONDARY - any combination of grades above grade 6, including junior high{
] COMBINED ELEMENTARY-SECONDARY - any combiration of elemzntary AND secondary

grades (urless classified as a middle school).

E. [ ] SPECIAL EDUCATION - serves handicapped students eaclusively. Such schools
must offer curricula and services designed to meet the needs of the
physically handicapped, emotionally disturbed, learning di~abled, and/or
mentally retarded.

F. [ ] VOCATIONAL "ECHNICAL - seryves vocational/technical students exclusively.
Such schools must offer curricula and programs in one or more semi-
skilled, skilled, or technical occupations designed to permit persons
who complete to seek employmenc in the field of training.

G. [ ] ALTERNATIVE - not an adjunct to or part of a regular school. Provides
nontraditional educational programs designed to meet needs of students
which generally cannot be met in the regular school.

(e}
s

NCES FORM 2325 (Rev. 7/78)

1

-
~
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8. Check each of the programs listed be- 9. Does this school offer any courses
low which are offered in this school. other than foreign laaguages which
are taught in a language other than

[ ] a. Regular academic

[ ] b. Special education for the English?
handicapped I1a. YES ['1b. NO
] ¢. Vocational technical education (if yes, specify the language)

[
[ ] d. Compensatory education for ihe
disadvantaged

10. Do students in this school participate in activities or programs or use materials,
supplies, or equipment supported by any of the faderal assi.tance programs listed
below? ({(check yes or no for each program listed)

A. Elementary and Secondary Education Act of 1965 (ESEA) YES NO

a. Title |, educationally disadvantaged children

b. Title IV, Part B, school library resources, equin-
ment, testing, guidance, etc.

c. Title IV, Part C, supplementary centers aad services,
exemplary programs, dropout prevention, ecc.

B. Federal school lunch dnd/or special milk programs.
C. Uther federal assistance programs (specify below)

?:jf:,ls this school affiliated with a.religious group or organization?
[]a. NO [ 1b. YES (if yes, check the appropriate affiliation below]
[ ] a. Baptist 13 g. Lutheran
[ ] b. Calvinist [ 1 h. Methodist
[ ] c. Eastern Orthodox [ 1 i. Presbyterian
[ ]1d. Episcopal [] . Seventh Day Adventist
[ ] e. Friends I ] k. Other (specify below)
[ 1 f. Jewish
T2. If this is a secondary school, how many students Boys Girls Total

graduated from the 12th grade during the 1977-78
school year, including the summer of 19777 :

—— =

13. How many students were on the official roll of this school on October i, 1978 or
the nearest date thereto when enroliment was considered to have stabilized?

Grade Number Grade Number Grade Number
PK 4 2
K 5 10
] 6 11
2 . 7 12
Unclass-
3 8 ified
Total i S




14,

on or about October 1, 19787
sonnel who work without pay.

What is the full-time equivalent number of perscns employed to work in this school

Do not include vacant positions and volunteer per- |

Full-time equivalence is defined as the amount of time a persor spends
in an assignment category divided by the amount of time a full-time em-

ployee would spend in the assignment category.

One full-time equivalent

is expressed as 1.0. The total full-time equivalence for each category

should be -ounded to the nearest whole number.

illustrate how full-time equivalence should be computed.

a. If a teaching position were filled by two persons, one male and |

The following examples

the other female, each working one-haif day, count each person
as 0.5, adding 0.5 to the count for males and 0.5 to the count

for females.

b. If a full-time employee were assigned to teaching one-half time
and to counseling one-half time, count this person as 0.5 teaching
and 0.5 other professioral,

Ass'gnment CategaFy

| Male

A. fClassroom teachers

B. Other professiorais, e.g., librarians, prin-

cipals and deans, counselors, etc.

C. Other personnel, e.g., food service workers,

clerks and secretaries, etc.

l
Female Total

15. Financial Information for the 1977-78 School Year

a._Be syre to include all subsidies, gifts, and earnings on investments under
"Other Income''.

b. Current operations include income and expenditures for the operation of the
academic program of the schoo!. Expenditures should include those salaries
and ~<'.cr expenses feor nerscnnel, administration, operation and maintenance,
instructional materials and supplies, etc.

c. Auxiliary operations include income and expenditures for operation of dor-
mltories, bookstores, sun.ner camps, transportation, food services, etc.

d. Do NOT include expenses for acquisition of capital assets or debt service.

lhcome Total
Tuition/Fees| Other Total Expenses
Purpose (1) (2) (3) (4)

A. For current operations

B. For auxiliary operations

C. Totals (sum of lines A and B8)

NOTE: Please use the remainder

lacked clarity or were difficult to understand.
which might improve this survey in future years, please make them.

of this form to comment on any item(s) you found
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APPENDIX C

File Development and Merging

Overview %
In each of the three years, 1976-77, 1977-78, and 1978-79 (referred ‘

to respectively as 1976, 1977, and 1978 herein), the survey question-

naires were collected by the National Catholic Education Association

(NCEA) and the Council for American Private Education (CAPE), where

preliminary editing was performed. Forms were forward d to NCES and

submitted to the DHEW Data Management Center for transfer to tape. At

NCES the Institutional Surveys Branch edited the resulting computr - files

to reduce errors in coding. The files were then turned over to SAGE for

imputation of missing data. SAGE d-termined that merger of the data from

the three years was an essential first step in the imputation process.

Although the content and record layout of the edited files were
nearly identical iur the three years, there were seve:ial significant

differences among the files.

1. Except for a few dozen errors that SAGE corrected, the 1977
and 1978 files had the same school code number descriptions,
facilitating a longitudinal merge. The merge with 1976
data, however, required matching of free-~field names and
addresses as well as zip codes and telephone numbers.

2. No records of nonrespondents were included on the 1976 file,
which presented a2 problem for identification of 1977 school
openings. Nonrespondents were included on the 1977 and
1978 files.

3. Seven hundred individual Seventh Day Adventist (SDA)
schools were included on the 1976 file, 67 of which were
marked as not affiliated with any religious group. No SDA
schools were included in the 1977 and 1978 files, although
aggregate responses from 52 SDA Conferences were received,
representing 1,047 schools in 1977 and 1,176 schools in
1978.

4. About 400 Catholic schools were not included on the 1977
file, aithough there were records that they had responded
in all three years.

5. Several hundred Jduplicate records were present on the 1976
file, and a smaller number of duplicates were present on
the 1977 file.
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Several other imperfections in the files were discovered and cor-

rected.

NCES realized the need for systematic development of the file and
delegated that task to SAGE. During the summer of 1979, staff of SAGE
and the Institutional Surveys Branch worked together to enhance the file.
Specifically, the task assigned to SAGE was to impute missing data, first
for the 1977 file, and then, in order to provide the basis for three-
year trend analyses, for the 1976 and 1978 files. A first version of
imputation of 1977 data was summarized in a draft report (McLaughlin &
Wise, May 1979). Completion of the imputation of missing data required
substa.tial additional editing of the file by SAGE, and some needs for

editing remain.

SAGE divided the imputation task into two phases: (A) generation
of a merged three-year data file with a single record, containing all
available data, for each school that responded at least once and was not
later ruled out as not a member of the universe (several hundred schools
were deleted as being preschool or as being public, and a few schools
were deleted when it was decided to exclude the outlying territories
from the file); and (B) imputation of missing data on each record.
Correct assignment or imputation of open-closed status codes for each
school is, of course, crucial for the validity of analyses based on
the file, and it received special attention in the processing, as
described below. The order of steps is summarized in Figure C-1. The
merge processes are described below, and the imputation processes are

described in Appendix D.

Merging Single-Year Files

The first step was merger of the 1976 and 1977 files. Using com-
puter mr "ching on various combinations of na..e, address, telephone num-
ber, city, zip code, and scheool type, some 14,500 of the 18,100 records
on the 1977 file were matched to records on the 1975 file, leaving about
2,600 1976 records unmatched. These 2,600 cases were examined in detail
and were assigned to categories as shown in Table C-1. There were

about 800 cases for which the open-closed status in 1977 was not clear. For
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these 800 cases not identified as either SDA schools, matches to previously

unmatched 1977 cases, duplicates, or Catholic schools whos responses
were lost in processing, it was necessary to assign or impute an open-—
closed status code for 1977; and three steps were taken to accomplish
this. First, directory assistance was used for those with telephone
numbers on the 1976 file (about 90%). Of 742 cases, 472 had telephone
numbers in 1979 and so were tentatively assumed open in 1977-78, and

the other 270 were assumed closed. Second, schools marked as closed

in NCES's 1977 receipt log were coded appropriately on the file. Third,
a sample of 100 of the 800 schools was contacted to validate the direc-
tory assistance assignments. Thus, all cases with responses in either

1976 and 1977 were assignad a 1977 open-closed status code.

The next step was to determine how many of the remaining 2,500 cases
with 1977 data but no 1976 data were open in 1976. In order to estimate
a base rate for distinguishing between schools that were new in 1977
and schools that existed but did not respond in 1976, a sample of 100
was called, and seven were found to have been new schools in 1977.

Other 1977 measures were then used in arriving at an imputed 1976 open-

*
closed status for those not called. This is desc:-ibed later.

As soon as the 1978 file became available, in late August 1979, the
1978 data were merged with the longitudinal 1976-77 data. The process
by which the final count of 20,504 cases was reached is summarized in

Table C-2.

*
The open-closed status codes i 1976 were, in fact, the final variable

imputed, in order to make use of waximal information for this crucial
variable. Thus, imputed values exist on the file for schools in the
year prior to their inceptions for use if these status codes are
changed. The file to be released ror use will have data on closed
schools set to missing to avoid erroneous analyses.
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FILE GENERATION IMPUTATION

r}4erge 1976 and 1977 files Impute 1977 data

Impute categorical variables

Match by computer on name and other
identifiers

[Impute from 1976 where possible |

| Reconcile unmatched 1976—Eases| | Impute from 1978 where possible |

| Impute remainder from other 1977 variablesJ

Reconcile remaining urmatched 1977

Impute continuous variables

cases
| Impute from 1976 where possible |
Merge 1976 with combined 1976 and 1977 { Impute from 1978 where possible]
files [Impute remainder from other 1977 variables|

[ Match on code number|

Impute 1978 data

[ Reconcile unmatched 1977 cases| Impute categorical variables

8¢

[ Reconcile unmatched 1978 cases| | Impute from 1977]

Impute continuous variables

[Impute from 1677]

Impute 1976 variables

Impute categorical variables

Impute from 1977
p 1977]

Impute continuous variables

[Impute from 1977]

b1 6.3

Figure C-1. Overview of the file development performed by SAGE.




Table C-1

Ultimate Disposition of Cases Appearing on
1976-77 File but Not Matching 1977-78 Cases

No. Original Unmatched 1976 Cases

a. 657 SDA Schools

b. 67 Additional SDA schools (coded as non-affiliated on the 1976-77
file)
c. 191 Duplicates of other unmatched 1976 cases
d. 622 Hand matches (440 of which were duplicates)
e. ¢00 "Lost'" Catholic school records, imputed as 'open"
f. 111 Listed in survey log as '"closed"
g. 213 Subsequently removed as duplicate or "inappropriate' schools
h. 386 Open/closed status in 1977-78 imputed randomly according to
bese rate
2,647
Table C-2
Source of Cases Included in the Final File of Nonpublic Schools
Number Changes
18,103 1977-78 cases (after removing initial duplicates) as of July 1979
1,047 Additional SDA schools in 1976-77 and 1977-78
656 Additional nonrespondents in 1977-78
1,110 Unmatched 1976 cases (e, f, g, and h in Table C-1)
=47 Duplicates noted in August 1979
-14 Qutlying Territories
~473 Deletions of duplicates and inappropriate schools
-91 Additional duplicates found in final two merges
-92 Additional duplicates found in September 1979
155 New cases from 1978-79 Master
150 New 1978-79 SDA schools




APPENDIX D:

Description and Validat:on

of the Missing Data Imputation Procedures

The missing data imputation procedures used for the 1976-1978 Nonpublic

School Surveys were organized into four "passes.' The first two passes
imputed missing values for discrete variables (school characteristics),
while the third and fourth pessses handled many-valued variables (enroll-
ment, graduates, staff, and budgets). Passes one and three processed cases
where data were available from the prior year's survey; passes two and four
used procedures for imputing missing values from other variables in the
same year's survey for cases where prior year data were not available. The
validation of the imputation procedures used for the 1976-1978 Nonpublic

School Surveys was organized into separate substudies of the procedures

used in these four passes.

The missing data imputation procedures had been applied first to the
1977 data (1977/.6 survey) using other years' data* where available.
After all 1977 data were imputed, the procedures were applied to the 1978
data (1978/79 survev, using the actual or imputed 1977 values as the prior
year's values. Then, the missing 1976 values were imputed using the 1977
values as '"prior year" variables. In each step after the first, prior
year's values were always available, since all 1977 values were filled in
for each case in the first step. As a consequence the second and fourth

passes described above were only used in the imputation of 1977 data.

ithe validation study focused on the imputation of the 1977 data,
because this provides a sufficient basis for evaluating the procedures
used for all three years. The method of validation was to use the imputa-
tion procedures on cases not requiring imputation. For these cases, dis-

*-ibutions of imputed values could then be compared to < stributions of

*A few schools with missing 1977 values had reported values for both 1976
and 1978. In this instance, the 1976 values were used as the basis for
imputation.




reported values. Following the suggestions of advisors, we performed the
valilation comparisons (except for Pass 1, below) separately for subpopu-
iations different from and similar to real nonrespondents. A finding that
the procedures work as well for populations similar to reai nonresponderncs
as for others 1s important, because we have no way, short of further data
collection efforts, of fully validating tne imputations on the real

nonrespondents themselves.

Pass 1: Imputing Discrete Variables (Questions 4 through 11) from Prior

Year's Values

The procedure used in Pass 1 was simply to replace a missing discre-e

variable with the prior year's value. The validation of this procedure

consisted of an examination of the extent to which schools reported the
same value for each discrete variable on consecutive surveys. Table D-1
shows the percentage of schools with datus in both the 1976 and 1977 sur-
veys that reported the same value in both years. The high degree of con-
sistency in these figures indicates the validity of this approach. The
only variable showing any real degree of inconsistency is the question
regarding the size of the population center in which the school was
located. Since very few schools actually moved, this lnconsistency would
seem to indicate a lack of reliability in the reported responses rather
than any real error in the procedures. It should also be noted that fewer
than 10% gave responses that differed by more than one category on this
ordinal scale. Even so, a separate procedure was used for this variable
because of the lower level of agreement tetween the two survey years.

(See the description under Pass 2.)

In general, a simple replacement procedure will underestimate the
degree of change in the variables being replaced (other than change due to
new and closed schools). In the present case, however, the degree of
change 1n established schools is so small as to be negligible, since
apparent shifts out of a category were generally matched by a toughly
equal number of apparent shifts into the category. Table D-1 also shows

the largest "net" shift in any category. A small apparent decrease (1%)
occurred in the number of coeducational schools, and small increases

occurred in the number of schools indicating support from specific federal

6.
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TABLE D-1

Percentage of Cases ProviZing Responses to Successiv~
Surveys Giving the Same Response (for Each Discrete Variable)

Maximum Change
in Percent in

Variable 76/77-77/78 a Category

Sex Served 98.4 1.0
Day or Boarding 97.8 .5
Programs

Acad~mic 99.2 ‘ .0

Special! Educatic 97.7 .0

Vocztional/Technical 97.7 .0

Compensatory 95.¢ .0

Some classes taught in a language 97.5 .7

other than English¥*

Federal Support

Title I 90.0 1.9
Title IV-B 90.1 1.7
Title 1V-C 86.6 2.2
Lunch/Milk 93.4 2.7
Other 88.8 -1.1
Population Size of Community** 74.6 1.8

* The question was worded, '"Does this school offer any courses other than
foreign languages which are taught in a language other than English?"

*% Percent differing by 1 category = : 16.0
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programs. In the latter case, the decrease in the percentage ~f schools
indicating "other" federal support suggests tha:z the apparent changes may

be due partly to reporting inconsistencies.

Pass 2: Imputing Discrete Variahbles from Other Variables

The pro.edure used to impute discrete variables from other variables

in the same survey was to compute the distribution of the variable to be

imputed conditional on the value(s) of discrete variables present or

already imputed and then randomly to select a value for the missing vari-

able with probabilities matching the appropriate counditional distribution.

The vdriables were ordered such that those that had the least amount of
rissing data (those included 1in the telephone survey) were imputed first
and then the values of these variables (either real or imputed) were used
in the imputation of the variables with more frequent missing data. First
religious affiliation was set randomly for the three cases (out of 20,504)
in which it was missing, 50% to "no affiliation" and 50% to "other reli-
gious affiliation." The second variable, school type, was imputed randomly
according to base rates within religious affiliation (recoded into four
categories). For the next two variables, sex of students and day or
boarding, conditional distributions were computed for each combination of
religious affiliation and school type (also recoded to four categories,

yielding 16 separate conditional distributions).*

The remaining questions (8a through 10e) were all dichocomous. Each
of these variables was regressed ~n a set of dichotomous indicators based
on the preceding variables, as shown in Table D-2. All of the cases in
the file were then split into eight strata based on che value of the
regression function. (To ensure that observations would not be clustered
in a single stratum, a cell width of .5 times the standard deviation of
the regressi~a function value was used to create eight cells with roughly

commensur .te expected frequencies.) A conditional distribution of the

*One other variable, the population center size, was imputed separately
using a "hot deck" procedure that set each missing value to the value of a
case with the same (or nearest) zip code. As mencioned above, the
reliability of the reported values was in some question, so this variable
was not included in the validation study.

64

'l!l
()




TABLE D-2

Predictor Varigbles for Dichotomous Measures

Predictor Characteristics
1 School is either secondary or combined elememtary-secondary
2 School is either elementary or cowbined elementary-secondary
3 School is one of the special other types
4 School isg large (enrollmeat > 300, teachers > 10 or

graduates > 50) (preaictor = .5 if all missing)

5 School is coeducational

6 School is for girls only (predictor = .5 if coeducational)

7 School is for day students only

3 School is Catholic

9 School has no religious affiliation

10 School is Lutheran

Target*

11 School offers reguvlar academic program

12 School offers spacial education program

13 School offers vocational education program

14 School offers compensatory education program

15 School offers nonlanguage course in language ocher than
English

16 School receives Title I assistance

17 School receives Title IVB assistaace

18 School receives Title IVC assistance

19 School receives school lunch assistance/school receives
other federal assistance

20 School receives other federai assistance

*Note: Fach target variable, once imputed, was used as an additional
predictor for later target variables.
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(1) the overall distributions of =ach variable,

(2) the extent to which relationships among the discrete vari-
ables were reproduced, and

(3) the extent to which the actual and imputed values matched
on a case-by-case basis.

As a further validation, the 1977 nonrespondent sample with available 1976
data was used. For these schools, the values of the 177 variables that
had been imputed from Pass 1 (i.e., from the 1976 data) were masked and
then reimputed using Pass 2 procedures. The comparisons that were made
were the same as those made for the mail and telephone respondents, except
that the 1976 values were used as the "actual" values. In this case,
however, mismatches could be attributed to errors in either imputation
procedure. This method of validating the Pass 2 imputations was deemed
appropriate, however, because of the high degree of correspondence between

the 1976 and 1977 values shown in Table D-1.

Table D-3 shows the actual distributions for the mail aad telephone
samples for each discrete variable and the distributions imputed using
Pass 2 procedures for these same cases. The degree of match is surpris-
ingly high, considering that the imputations were almost totally blind.
The imputation of school type, for example, was based only on the reli-
gious affiliation of the schcol. The mail and telephone samples diffeied
widely in their school type discributions, the mail sample containing 75%
elementary schools while the telephone sample contained only 40% elemen-
tary schools. Using only information of the different religious affilia-
tion distributions for the two samples, the imputation procedures yielded
estimat~s of 73% and 47% for these two samples. Similarly, using only
information on the religious affili~tion and (imputed) school type for
each school in the two samples, che imputation procedures matched the
difference in distribution of the sex served variable for the two samples.
(Note that the mail survey contained slightly more "girls only" schools

than "boys only" schools, while the telephone sample contained more than

twice as many ''boys or!y" schools as 'girls only" schools.)




TABLE D-3

Actual and Imputed Distributions for Each
Discrete Variabie by Sampie

Mail Survey Telephone Survey
Variable Actual Imputed Actual Imputed
(n=1066) * (n=988) *
School Type
A. Elementary 74.6 73.0 39.7 47.3
B. Middle .6 7 .5 .7
C. Secondary 13.9 12.0 8.8 9.7
D. Comb ined 7.2 9.4 36.0 31.4
E. Spec. Educ. 2.8 3.0 12.5 8.1
F. Voc/Tech .1 1 .0 .0
G. Alterna:ive .8 9 2.5 2.8
Sex Served (n=980)
A. Boys Only 4.0 3.6 4.2 4.8
B. Girls Only 4.2 4.2 2.0 2.0
C. Coeducational 91.7 92.2 93.8 93.2
&
Day or Boarding (n=976)
A. Day Only 95.4 94.8 88.4 86.y
B. Boarding Only .8 1.5 4.7 3.8
C. Day and Boarding 3.8 3.8 6.9 9.3
Programs Offered
A. Regular Academic 97.8 97.2 )
B. Special Educ. 4.5 4.3 Insufficient
C. Voc/Tech 2.4 2.2 Data
D. Cumpensatory 3.9 4.1
Some classes taught in a 2.7 3.3
langaiage other than English
Federal Programs
Title I 40.2 39.6
Title IV, B 82.7 8l.3 Insufficient
Title IV, C 13.9 13.4% Data
Lunch/Milk 66.2 72.8
Other 10.2 3.6

*These are systematic, unbiased samples of one in twelve of the 12,849 mail
and one in four of the 3,962 celephone respondents in 1977.
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Table D-4 shows the same comparison of "actual" and imputed distribu-
tions for the nonrespondent sample. The degree of match for this sample
was reasonably gooi, although not as good as for the respondent sampies.
The degree of match for the "federal support" variables, in particular,
was somewhat lower than for the others. In general, the imputation proce-
dures underestimated the differences between the nonrespondents and the
respondent samples. This was because the conditional distributions that
were used in imputing these variables (conditional on a regression equa-
tion based on the preceding variab ..) were estimated solely from the mail
survey respondeats. Therefore, the degree to which the imputations matched
the differences between the mail respondents and the nonrespondents was
actually quite comrorting. Moreover, it siould be remembered that the use
of 1976 data as the criterion for the nonrespond~nt sample did introduce
some noise. The data in Tablz P~1 suggest that the actual 1977 values for
this sample may have been slightiy higher than the 1976 values shown as

"actual" in Table D-4.

The next step in the validation of the Pass 2 imputations was to com-—
pare actual relationships among the discrete variables with the relation-
ships estimated from the imputed data. These relationships are important
for research studies using the data file. Relationships among the dis-
crete variables were summari-ed in terms of key row percents (conditional
proportions) from selected two-way tables. Table D-5 shows th=2 actual and
imputed values for the row percents from six such two-way tables: day or
boarding, special education programs, and Title I funding, each with
school type and sex served. These relationships are reproduced in the
imputed data to a high degree. with one glaring exception--the actual
differences in the percentage of "day only" schools between schools with
different values on "sex served” was not reproduced at zll. The reason
for this one failure stems from an exception in the procedures used in
imputing these particular variables. In all other cases, the discrete
variables were imputed from conditional distributions based ou all of the
preceding variables (including imputed values where necessary) Only by
including prior imputed values in the prediction of missing values could
we hope to reproduce the relationships of the imputed variable to the

previously imputed variables. In most cases, the variable to be imputed
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TABLE D-4

Prior Year's and Imputed Distributions for Each
Discrete Variable Among Nonrespondents with Prior Year's Data
\

(n=2805) "Actual'® Imputed
School Type
Elementary/Middle 59.6 S4.1
High School 11.3 11.2
Combined 22.8 28.6
Other 6.4 6.1
Sex Served
Boys 3.3 3.7
Girls 2.5 3.1
Coed 94.2 93.1
Day or Boarding
Day Only 92.4 Q0.1
Boarding 3.0 2.3
Mixed 4.6 7
Programs Offered
Regular Academic 96.1 96.6
Special Educ. 7.4 6.2
Voc./Tech. 4.5 2.0
Compensatory 4.4 3.2
Some classes taught in a language 5.3 10.6
other than English
Federal Support
Title I 17.9 25.9
Title IV, B 40.5 66.3
Title IV, C 5.7 10.5
Lunch/Milk 37.5 55.4
Other 5.8 6.7

*Actual data are for 1976-77. The sample consisted of the 2,805 schools
for which no 1977-78 data were available but for which 1976-77 data were
available. The 1976-77 valuzs were used to fill in missing 1977-78
values for these cases, but as a validation of Pass 2, these 1977-78
values were also imputed using only other 1977-78 data.




TABLE D-5

Actual and Imputed Relationships among the Discrete Variables#*

Percent of Schools Percent of Schools in Percent of Schools in
in Each Row That Each Row That Indicate Each Row That Indicate
Indicate Day Only*#* Spec. Educ. Programs*** Title I Funding#*#*%*
Actual Actual Imputeu Actual Actual Imputed Actual Actual Imputed
Row Category n % & n % % n A %
A. School Ty
A,B Elem./Middle 1190 98.¢% 97.8 801 1.6 1.3 801 49.1 47.8
C Secondsry 234 76.1 76.1 149 2.0 2.7 147 8.8 16.7
D Combined 427 94.6 91.2 77 2.6 2.6 77 16.9 7.0
- E-G Other 188 65.4 57.3 41 73.2 73.2 40 22.5 40.5
o
B. Sex Served
A Males Only 84 54.8 89 .4 44 9.1 13.6 43 14.0 21.1
B Females Only 65 83.1 89.2 46 0.0 2.2 46 2.2 13.0
C Coed 1892 9.1 91.2 978 4.5 4.0 976 43.1 41.6
*The relatiornships are summarized in terms of row percents. In the first cell, for
example, 98.5% of the elementary/middle schools were ''day only" schools while only
76.17% of the secondary schools were '"day only."
**Based on the combined mail and telephone survey samples.
f?g: ***Based on the mail survey sample only.
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was regressed on the preceding variables. For school type, sex served,
and day or boarding, however, a slightly different approach was used
because little information was available to use to predict these first
variables. First, conditional distributions for school tvype were esti-
mated for each religious affiliation grouping (Catholic, Lutheran, Other,
None) since this was the only predictor available. Then, conditional
distributions for sex served and day or boarding were estimated indepen-
dently of each other for each different combination of the religious
sffiliation and school type grouping variables. Because neither of these
two variables was used in che prediction cf the other, the relationship
between them was renroduced poorly in the imputed deza. Had the conse-
quences of independent imputation of these two variables been known,

they would not have been imputed independently.

It is important to distinguish between the degree of error in the
validation sample and the corresponding degree of error in the total file.
The validation sample was drawn to evaluate the procedures used for impu-
tations and some aspects of the imputation procedures were found to intro-
duce statistically signiiicant biases. In many cases, however, these
procedures were only applied to a very small proportion of the file so
that the biases introduced are not of any practical significance for the
file as a whole. For example, because the sex served and day-boarding
questions not only were included in the telephone survey but also were
available for a high proportion of the 1976 and 1978 cases, these vari-
ables were imputed using Pass 2 imputations for fewer than 4% of the cases
(772 of the 20,975 schools open in 1977). Consequently, even though there
was an oversight in the imputation procedure, the current data file is not

seriously in error even for this one relationship.

Finally, Table D-6 shows the rate of agreement between the actual and
imputed values on a case-by—-case basis. VWhile these rates do not seem
particularly impressive when compared with predicted agreement based on
marginal distributions, it must be remembered that the oaly information on
which such correspondences could be based was the school's religious
affiliation. To simulate total nonrespon: nts in the validation study,
all of the reported values for each school, other than religious affilia-

tion, were set to missing. Thus, for each of the discrete variables
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TABLE D-6

Case by Case Agrcement between Actual Discrete Responses
and Values Imputed Based on Other Variables

Comparison with Data
__1ngped from Prior Yearx

Percentage
Agrzement between
Imputed and

Percentage from

. Pe céh 5 ¢
Estimated r tag

Imputed and

Agreement between

Comparison with
Actual bata

Estimated

Actvzl Responses Margina) sk _____Actual Responses '_gﬁigi?i{éiff_h
Sex Served (3 categories) 87.1% 87.6% 88.1% 87.97%
Day or Boarding (3 categories) 88.2% 88.6% 64.37% 83.6%
School Type (4 categories) 38.57% 31.9% £6.67% 40.4%
Regular Cur  alum (2 categories) 87.0% 86.9% 95.7% 95.1%
Special Education (2 categories) 75.3% 75.47 92.5% 91.6%
Vocatlional Education (2 categories) 94.07% 94.0% 95.5% 95.5%
Compensatory Education (2 categories) 88.37% 88.4% 92.4% 92.4%
Foreign Language Served (2 categories) 88.0% 87.77% 95.3% 94.27
Title 1 Support (2 categories) 79.1% 76.17 57.7% 52.0%
Title IV B Support (2 categories) 55.5% 46.97% 78.3% 70.6%
Title IV C Support (2 categoiies) 90. 5% 90.5% 77.0% 76.47
School Lunch or Milk (2 categories) 49.7% 44.57 &N 47 57.4%
Other Fe-eral Assistance (2 categories) 81.1% 80.9% 83.0% 82.9%

*Based on all cases from the telephone (n=988) and nonrespondent (n=2805) where actual 1976-77 values were
available but 1977-78 values were not.
**Based on all cases from the mail (n=1066)and telephone (n=988) samples where actual 1977-78 values were

reported.

***These estimates are the rates of agreement that would occur if the actual and imputed marginals were

matched but there were no further cor' iation between actual and imputed values.

Percentage from
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imputed in the validation study, all of the predictor variables were them-
selves imputed, directly or indirectly, from religious affiliation. The
low rate of agreement on a case-by-case basis dcoes not pose any important
problems for statistical aralyses, since the bias in summary statistics is
of primary con~ern in such analyses, but it does emphasize that imputed
values shouvld not be relied on in examining particular schools. In parti-
cular, it would seem wise not to include the imputed values on data tapes

containing school identifiers for directory purposes.

Pass 3: Imputing Continuous Variables (Questions 12 through 15) from

Prior Year's Values

For the continuous variables, changes from year to year (e.g., enroll-
ment increases or declines) are likely to be important for addressing key
issues policy. The . ition pticedure of directly substituting the prior
year's value wculd mask any such changes and so was rejected. A second
possibility was to increase o- decrease the prior year's value by an esti-
mated overall growth rate for each variable. This was also rejected,
since the differential growth rates for differeut types of schools is also
an issue of concern. To reflect the major sources of variation in growth
rates in the imputed values, the‘procedure selected for Pass 3 was tc

estimate the gr~+*h rate (expressed as the ratio of the 1977 value to the

1976 value) for each variable using a regression equation that incorpor=-

ated the main discrete variables and those continuous variables already

imputed.

To match the variances of the variables being imputed (as opposed to
merely estimating the mean), it would have been ner-3sary to add a random
variable to the estimated growth rates which had a normal distribution
with mean zero and variance equal to .ne residual variance after applying

the regression equation. The resultant growth estimate (the regression

function value plus the random component) would then be multiplied by the

prior year's value to produce the imputed value.

During the initial validation of the Pass 3 procedures, it was discav-
ered that the variances of the random component added to each regression

value were too large, Most of the growth ratios were very near 1.0, but a
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few schools with very large apparent growth rates added greatly to the
variance of the growth rates and of the residual growth rates after the
regression values were subtracted. A significant proportion of the large
apparent growth rates were most probably the result of recording arrors in
one of the survey years. In addition, the growth rate residuals were

highly skewed in a positive direction. The addition of a normally dis=-

tributed random component did not introduce any mean bias but it did not
reproduce this skewness well. As a result, the imputed values indicated a
noticeably larger number of schools showing large decreases than did the

reported values.

The addition of a random component to the regression values is essen-
tial to obtain accurate estimates of variances and correlations, but it
also results in a greater variability (less accuracy) in the estimates of
means or totals. Because of the strong emphasis on means and totals in
the reporting of these data and because of the bias in the residval vari-
ances mentioned above, it was decided to reimpute the ccntinuous; variables
using smaller variances for the random components. Value:c of one-tenth of
the residual variances were tried, and because the results yielded more
accurate mean estimates without substantially distorting estimates of

variances, they were used in the final imputatiorn,.

Some of the continuous variables were breakdowns of totals (grade
breakdowns of enrollment, sex breakdowns of graduates and staff, and cate-
gories of income and expenditures). In such cases, the total was estimated
first and then allocated across the constituent variables in proportion to
the prior year's allocation. This procedure was based on the observation
that the allocations across the constituent variables were relatively
stable across years. While this procedure simplified processing by
greatly reducing the numher of regressions that had to be performed, 1t
may have masked somewhat any c.'anges in the allocations across the con-
stituent variables, so that researchers wishing to study such changes
should be somewhat cautious in using the constituent values imputed by

Pass 3.
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One other problem with using a general linear model (regression) 1n
this context was chat the rescvltant estimates were occasionally negative.
B.cause it was beli.... that the credibility of the d::a set and of the
imputations wsould be damaged 1f negative values were left on the fiie, a
method was instituted to remove the negative values while adding as little
bias as possible. If the random component that wzs added to the estimated
ratio of 1977 to 1976 values was “arger in absolute value than regression
f-'nction value, this would create either negative or very large estima.es.
In these cases, the random component was truncated by setting it equal, in
absolute value, to the regression value. (For total enrollment, the random
componeant was actually truncated at an absolute value two less than the
regression value so that the resulting minimum would be two rather than
zero.) Since this truncation was symretric, no net bias was introduced.
In a few cases, however, the regression value was itself negative (or less
than two Jor total enrollment). In such ceses, the regression value was
raised to the mirimum value. In ovder to avoid a net bias, an equivalent

amount was subt "zcted from the next imputed value for the same variable.

We can exnress the imputation procedure for each variable, Y, as a
series of eqrations. First, a regression estimate was obtained ror each
case, i., rfor which Y is missing.

p

R=B +% BX..+ A
o] 521 ij

The value of A was either zero, or a value carried forth from a prior

case. Next, two functicns of the regression estimate were computed.

ﬁy if R > 0
(A] B i 12
0: Ri e ~
' o, if R, < o
i
~ o, if ﬁ. >0
A {Ri = (. i
. £ <
Ri’ i Ri o
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The value of A would be used on the next case requiring imputation of this
. . i .

variable. Third, a normal random variable, E, was computed with a zero

mean and appropriate varance. ‘[hen a functiom of that error component was

computed.
E,, if |E | <R

f@Ey)=( + 1 i
1 o [R./IE,] J if |E.| > R,
1 bl 1 1

i

1

Finally, the value to be im :ed for Y was computed as a multiple of the

prior year's value.

<>
]

g (Ri) 4 f (Ei) Y., prior year.

One final correction was introduced to remove a bias in the imputed
values caused by using growth ratios iu the regression analyses rather
than the final reported values. The extent of the bias was assessed by
computing the mean of the inverse of the ratios as well as the mean of the
ratios themselves. The extent to which the product of these means exceeded
one was a measure or the potential bias introduced by the use of growth
ratios as the basis for regression. This bias was appropriately eliminated
by dividing each imputed value by the square root of the product of the
mean ratio and the mean inverse ratio. Table D-7 shows *h: corrections

that were applied to each value imputed in Pass 3.

In testing the Pass 3 iImputations, .70 samples were drawn--a mail
survey sample and a telephone survey sample. Since actual responses were
needed for a criterion verizble, it was not possiole to test these proce-
dures for nonrespondents, and the tects on the telephone sample were
necessarily limited to the variables included in the telephone survey

(i.e., total enrollment and classroom teachers).

Table D-8 shows the results of the validation of the Pass 3 procedures

for the mail and telephone samples. The total enrollment was overestimated
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TABLE I'-7

Corrections to "Prior Year Estimates to Remove Bias in Crowth Ratios

School Mecan* ratio of Mean* ratio of Mean®* ratio ot Mean* satlo of
Variable Type 1977 value to 1975 value to Correction®* 1978 value to 1977 value td Cortedt fonkks
ye 1976 value 1977 value 1977 value 1978 value
Total Enrollment Elementary/Middle 1.004 1.031 1.017 1.028 1.G18 1.023
Total Enrollment Comb L ned 1.133 1.002 1.065 1.070 1.045 1 057
Total Envrol lment High Schools 1.012 £.052 1.032 1.024 1.047 1.036
Total Enrollment Other 1.075 1.242 1.156 1.194 1.052 1.121
Total Classroom Teacihers Elementary/Middle 1.048 1.018 1.0)3 1.034 1.033 1.033
Total Classroom Teachers Combined 1.212 .963 1.080 1.094 1 047 1.070
Total Classroom Teachers High Schools 1.075 1.010 1.042 1.051 1.021 1.036
Total Clussroom Teachers Other 1.336 1.067 1.194 1.292 1.064 1.173
Tota! Graduates All 1.011 1.007 1.00% 1.010 1.016 1.013
Total Religlous Teachers All 1.002 1.063 1.032 1.074 .998 1.035
Other Professional Staff All 1.159 1.151 1.150 1.124 1.°34 i.129
Other Stafi All 1.229 1.126 1176 1.448 967 1.182
Total Expendltures All 1.199 .994 1.0°z 1.029 1.198 1.{10
:j lotal Income All 1.263 1.131 195 1.092 1.2%5 1.189

* The mean is the mean of the ratios, not the ratlec of the me.....

* The first coluwn ot corrections was applied to 1977 values imputed from 1976 data and to 1976 valoues lwputed Fram 1977 data. ‘lhe
correctlon is the square root of the product of the two means of ratios.

*** The second colum of corrections was applied ce 1977 values imputed fiom 1978 data and to 1978 values Imputed from 1977 du a.
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TABLE D-8

Test of Imputations from Prior Year Data

Maii Survey Sample

Total Number of Students 1029 302.2 Jol.6 236.8 236.1 x x .82 .18
Number of Preschoolers 910 3.5 3.3 [ 11.9 .04 .07 14 .12
Number of Ist Graders 910 26.5 26.5 22.2 22.9 .44 .46 .16 .16
Number of 4th Graders 910 25.17 25.5 22.2 22.5 .47 .48 7 A5
Number of 6th Graders 910 26.8 27.5 24.0 24.9 .48 .49 .19 7
Number of 8th Graders 910 28.0 28.2 27.0 28.0 .50 .53 .28 .29
Number of 9th Graders 910 20.6 20.1 60.6 58.3 .65 .62 .68 .65
Number of 12th Graders 910 17.6 17.2 51.0 49.6 .65 .63 .69 .67

Number of Giraduates 995 16.4 14.5 48.) 42.9 .62 .60 .68 .64

Number of (lagsroom Teachers 978 15.0 15.2 2.5 13.1 .82 78 X X
Number of Male Teachers 932 3.5 3.7 .8 7.2 .55 .91 .12 .15

Number of Other Professionals 818 2.9 3.2 3.6 1.9 .32 .34 .58 .60
Number of Other HMale 814 .9 1.0 2.2 2.4 .23 .26 .48 .52
Professlonals

Number of Other Staff 826 5.1 6.4 6.1 8.2 .45 By .66 .61
Number of Male Other Staff 821 1.5 2.0 2.4 1.3 .34 .27 .53 .50

Total Expendltures* 733 258.1 290.0 357.9 484.5 .58 .43 .87 .76

| Curtent Operations 581 261.6 292 3 362.9 469.6 .60 .44 .90 .81

Total Imcome* 720 254.1 255.7 355.8 413.3 .55 .41 .85 T4

Carreat Operations 555 252.0 258.0 350.0 399.2 .55 LAl 85 .78
Telephone Survey Sample

Number of Students 497 242.17 254.5 256.6 281.4 X X 15 .86

Namber of Teachers 379 15.1 16.4 13.9 16.1 75 .86 X X

--_.__;j_,_; e ——— e e e . .

« E lC‘ml Expenditure figures are in thonsaunds of dollars.

o Y'?

rau st

Standard No. of No. of
Vartable N Mean ___beviation  ___Students _ ___ Teachers __

Correlatlons with:
Total
. Ancome

.55

- B
.00
.0l
.05
.19
.55
.57

.55

.35
.76
.12
.66

.1

.65

.98
.97

Actual [Imputed Actual Imouted Actual Imputed Actual Imputed Actual lwputed

L4l

1
.00
.02
.00
.16
L4l
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.42
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.69
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.68
W71
.66
.94

.95

.99
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Actual
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Inputed
Values

.97

.85
.92

.94
.95
.99
.98

.98

.82
.85

.83
.74

.90
.91

.86

b

.94
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slightly in the telephone sample and underestimated very slightly in the
mail sample. The two samples did differ significantly in terms of their
mean enrollment (243 vs. 302) and roughly 80% of this difference is
reflec-ed ir the imputed means (255 vs. 302). The remainder reflects dif-
ferences between the two samples that were not captured in th- variables
used to predict total enrollment. All of the other means also show a very
close correspondence to the actual values, aithough the expenditure impu-

tavions in the mail sample are noticeably higher than the actual values.

The estimates of the standard deviations are also quite close to the
actual values. The standard deviation ¢f rotal enrollment was overesti-
mated slightly in the telephone sample and underestimated very slightly in
the mail sample as was tne mean. The standard deviations >f the inconme
«nd expenditure data were overestimated sowewhat ir this sample of mail
respondents. fOverall, however, the approximation is quite gocd, even

though the c¢rror variances for the imputed valuers had been divided by 10.

The third set of numbers in Table D-8 are the actual and imputed inter-
correlations among key variables. The correlations among the numbers of
students, teachers, and graduates were reproduced with a high degree of
accuracy. Some of the correlations for "other staff” and for ti:e budgetary
data show consistent attenuation. The source of the attenuation for these
particular variables was at least in large part the presence of many pre-
dictors in the regression equations for these variables, because they were
imputed last using the results of impttations of other variables. As a
consequence, the relationship between each of these variables and any
single predictor p.ayed a relatively smaller part in *the total prediction
than it would have if there were fewer predictors. A-~other source of the
problem, however, was that the budgetary variables and to a certain extent
the staffing variables are very highly skewed so that correlations with
these variables tend to be dominated by a relatively small number of cases
with very large values. In addition, the overestimate of the standard
deviations for the budgetary variables is related directly to underesti-

mates of associated correiations.
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The final set of numbers in Table D-8 are the correlations between the
actual and imputed values for each case. Iiese correlations are quite
high, ranging from .74 up to .99, reflecting the consistency between the
current and prior year's values. The values are suf’iciently high, in
fact, that the imputed values for a particular case could be used oa a

case-by-case basis for many purposes (e.g., in drawing samples).

Pass 4: Imputing Continuous Variables from Current Year Variables Only

The final set of imputation procedures used with the Nonpublic School
Survey w - applied to cases where continuous variables were missing and
prior year values also were nct available. The general procedure was to

regress the variable to be imputed on a set of recoded discrete variables

and previously imputed continuous variables. The variables actually esti-

mated by regression, however, were zenerally not the variables on the file

but ratios of the variables on file to other variables (e.g., student/

teacher ratio, per-pupil expenditures). This approach was taken because

the ratios had relatively smaller coefficients of variation t .an the vari-
ables themselves and hence could be predicted with greater sensitivity.¥
Table D-9 shows the variables actually used ia the imputations and the
multipie correlation coefficients indicating the accuracy with which each

was predicted.

The variables were imputed in the order shown in Table D-9, and each
regression dependent variable {including its random error component) was
used as a predictor ip susequent regressions. All regressions included
religious affiliations, sex of students served, day-boarding s.atus, and
community size. The intermediate variables were selected to have much
smaller coefficients of variation than the t:rget dependent variables, to
allow the regression an. v :s to be more sensitive. If an intermediate
variable could be found w..h a coefficient of variation nearly equal to
zero, then the imputation would be nearly perfect even if the ..ltiple

correlation for the regression were quite small. For example, although

*For exampl., whetbh.r the school was a boarding schcol or not is strongly
h ]

related to per pupil expenditures, but the relaliouship to raw expenditures
would be swamped by the effect of school size.
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TABLE D-9

Order of Iuputation of 1977-78 Continuous Variables from Other 1977-78
Data, Intermediate Variables, Coefficients of Variation, and
Muitiple Correlations for Intermediate Variable Predictions

Intermediate Variables CV* cv Multiple
Variables (Y) (Regression Dependent Y Z Corrala-
Variables) (Z) tion**
Total Enrollment (none) 9 - .5
Tctal Classroom Teachers (Teacher/Pupil) Ratio 1.0 .8 7
Grade Enrollment Break- Lowest Grade 3.2 (for 1.0 .9
down Highest Grade 12th -.2 8
d
Total Graduates ‘Graduates/Twelfth Grade graders)
Enrollment) Ratio 3.4 .1 2
Totzl Expenditures Expenditures Per Pupil 2.4 1.7 .7
Total Iacome (Income/Expenditure) 4,2 .5 .2
Ratio
Male Classroom Teachers (Male/Total) Classroom 2.2 1.1 .9
Teachers
Male Graduates (Male/Total) Graduates 3.7 .2 .9
Total Religious Religious/Total Class- 1.¢ .9 3
Teacneis room Ieachers
Total Other Professional: (Other Professional/ 1.6 1.5 .5
Classroom Teacher) Ratio
Total Other Staff (Orher Staff/Classroom 3.1 1.2 .6
Teacher) Ratio
Male Religious Teachers (Male/Total) Religious 5.4 1.2 .8
Teachers
Male Other Professionals (Male/Total) Other 2.5 1.3 .6
Professionals
Male Other Staff (M~le/Total) Other 4,3 .9 A
Staff
Current Operating (Current/Total) 2.3 .1 .7
Expenditures Expenditures
Current Operating Income (Current/Total) Income 4.4 .l .8
" 4tion Income (Tuition/Total) Income 5.0 .6 .6
Tuition for Current (Tuition for Current
Operations Operations/Tuition Total) 5.2 .1 .6

Income

T
Coefficient of variation = standard dev’aticn/mean.

k¥

for predicting variation in the regression dependent variable z.
dictive power (correlaticr) of the mean value of z for predicting y is

approximatelxv/

1 - cvz/cv2
z oy

81 30

'Multiple correlations of combinations ¢f regression predictor variables
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the number of graduates varied greatly across schools (CV=3.4), the number
of graduates was closely related to the number of twelfth graders
(CVratiozo'l)’ so using the mean value for the ratio would provide rea-
sonably accurate estimates even though other 1977-78 data only accounted

for a small proportion (.242 = ,06) of the variance of the ratio.

In Pass 4 as in Pass 3, a random error component was added to che
regression estimate in order to avoid underestimating variances, and the
same error truncation procedure was used to truncate bcth the error com-
ponent and the regression estimate itself so as to avoid negative values
without introducing a mean bias. Pass 4 did not, however, include any
correction for bias introduced by ratio estimators. Total enrollment was
estimated directly and so was not subject to the bias. Other estimates
did not show any appreciable bias since the denowinator was constrained to

be greater than the numerator (e.g., % male teachers).

For a few variables, a more noticeable bias was introduced. The
imputed numbers of teachers, for examples, were approximately 10% higher
than actual values in the validation test. The problem of maintaining
agreement between total and constituent variables was solved by first
imputing the total variable and then imputing the ratic of the first
constituent variable t¢ the total under the constraint that this ratio lie
between O and 1. The second constituent variable was then computed by
subtraction. The only case where there were more than two constituent
variables for a given total, school enrollment, was treated in a much
different manner. It was recognized that the ,rade enrollments were par-
tially discrete in that schools would necessar .ly have a vaiue of 0 for
the grades not served. Consequently, the range of grades served was
imputed first and then the allocation of *he total enrollment across those
grades was imputed. The two key variables, "lowest grade served” and
"highest grade served," were defined by considering preschoolers to be ome
grade lower than kindergarten and the postgraduate, special, and ungi.ied
ca.egories to follow 12th grade. The allocation of the total enrollment:
across grades served was made either in proportion to the average grade

distributions for schools with exactly the same range of grades served
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or, if there were not sufficient cases reporting grade enrollments for

that particular grade range, equally across grades in the range.

In testing the Pass 4 imputations, three samples were drawn corres-—
ponding to the three samples drawn for the Pass 2 validation. For the
telephone survey cases, two samples w.re actually drawn, a gener.l sample
for the variables included in the teleph ne survey and a sample with prior
year's datz for the variables not included in the telephone survey. The
non~-respondent sample was also limited to cases with prior year's data
with the Pass 3 imputations being used as the criterion. For cach valida-
tion sample, the actual values and the Pass 3 :mputatioans were masked and
vew values were imputed using Pass 4. (For the second telephone sample,
however, the actual telephone survey variables were not masked and were
not reimputed to match better the availability of this informat'’on when

% was used to impute non-telephone survey variapbles on the telephone

survey sample.)

Tables D-10, D-11, and D-12 show the comparisons of the actual and
imputed values for this test for the wail respondents. telephone respon-
dents, and nonresponding prior year respondents, respectively. The impu-

tation of student enrollments appears to have been reasonably successful.

The imputed mean was siightly lower than the actual mean for the mail
survey sample and sumewhat higher for the telephone and nonrespondent
samples. The imputed mean for the three gronps as a whole extrapolated to
the entire file, (256.2) matches the actual mean (250.3) quite closely and,
in addition, more than two-thirds of the variation between the three sam-
ples (291.8, 172.6, and 181.4) is reflected in the imputed sample means
(283.0, 202.5, and 215.7).

The variance estimated was noticeably lower for 211 three samples.
This was the result of truncation of the random component to yield more
accurate mean estimates and to avoid negative values. W .le the bias in
the variance estimates appears to be substantial (roughly 25%) it must be

rernembered that only 54 of the schools had enrollments imputed in Pass 4.
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TABLE D-10

Test of “Current Year Only" Iuputations for Continuous Vaiiables (Mail Sutvey) *

Correla-

______ Currelations with: o tion of
Standacd No. of No. of Total A;:r:l

Varfable t Meau Deviation Students Teachers Income
S C e e Se T - S —~=—=% -- - Imputed

Actual Twputed Actual Tmputed Actual Imputed Actual Imputed  Actual Imputed Values

Total Number of Students 1066 291.8 283.0 236.3 162.2 x X .82 .66 .55 .52 .46
Number of Presclivolers 1021 3.6 1.9 11.7 8.4 -.0l .02 .05 .06 .05 10 il
Number of lst Graders 1021 25.6 25.4 21.4 17.3 .19 .22 .11 -.13 -.12 .24 .55
Number of 4th Graders 1021 24.8 25.3 21.7 16.5 L4l .24 4 -. 11 -.09 -.24 .55
Number of 6th Graders 1021 25.8 25.7 23.2 17.2 A4 .26 .18 -.09 ~.05 -.21 .54
Number of 8th Graders 1021 25.7 20.9 26.0 21.0 46 .36 .26 .16 .10 .08 .31
Number of 9th Graders 1021 20.3 17.6 59.1 46.4 .69 .66 71 .63 .59 .63 .68
Nwnber of 12th Craders 1021 17.6 16.7 52.5 43.8 .69 .£8 .71 .69 .60 .62 .73

Number of Graduates 1035 19.0 17.3 64.6 45.2 .61 .67 .62 .67 .49 .61 .66

Number of Classroom Teachers 1066 14.3 15.3 11.7 11.8 .82 Y x x .81 .85 .48
Number of Male leachers 1066 3.7 4.1 6.6 1.7 .50 .49 .70 .16 17 .78 .66

Number of Other Professionals 1066 2.5 2.9 3.0 1.3 .39 .32 .55 .70 .64 .82 .49
Number »f Other Male 1066 .8 .7 1.6 1.6 .31 13 .50 .59 .68 .81 .58
Protessionals

Number of Other Staff 1066 4.8 5.1 7.4 5.9 .33 .35 .55 10 .75 .88 L4l
Number of Male Other Staff 1066 1.6 1.8 1.5 2.2 .22 .35 .43 .61 .69 .83 .41

Total Lxpendltures* x 8713 244.6 2615 332.9 272.4 .55 .52 .82 .86 .99 .99 .54
Correant Operations 859 228.2 228.3 298.9 246.0 .57 .54 .83 .87 .98 .99 .92

Tutal Income* * 849 241.7 2319.6 315.0 278.0 .55 .52 .81 .85 x x .93
Curreut Operatious 811 224.1 220.7 292.9 236.6 .95 .04 .82 .8/ .98 997 .55

* Based on a samp 2 consisting of every 12th matl sutve, respordent,

* Tacome and Expendfture figures are in thousands of dollars.
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TABLE D-!1

fest of “Current Year Only" Imputations for Continuous Variables (lelephonc Survey)*

Ceoee la-

Corvelations with: = tion of
Actual

wlth
- imputed

Actual Imputed Actual Imputed  Actual Imputad tual Imputed Actual Imputed Values

Standard No. of No. of lotal
Variable _ . _Mean  Deviation __ wvtudents leachers  Iucome

Total Nuamber of Students 956 172. 202. 196.3 145.7 x .78 .84 - .29

25.9 14.3 . .20 .16 .06 . Y
22.2 19.3 .05 . . .85
17.7 17.5 .06 .03 . .85
19.0 18.5 ~.01 .03 .09 .

22.3 21.6 .26 13 .16 . .70
39.1 35.5 .61 .61 .37 . .92
30.0 31.8 .62 .39 . .51

Number of Preschoolers 9.
Number of st Graders 501 20.
Number of 4th ¢raders 16.
Number of 6th Gradeis 16.
Number of 8th Graders 501 16.
Number of 9th Graders 501 17.
Number of L2th Graders 501 12.

LwWNOoONT oo &
~NO W WSO w

-~

Number of Graduates 29. 44.3 .84

Number of Classroom Te¢ achers 1i. . 13.1 . . - .29
Number of Male Teachers 3. . 4.5 6.1 . . . .37

Number of Other Professionals . . . . . . . .51
Number of Other fale . . . . . . . .59
Professlounals

Number of Other Staff 6. S. . . .20 .78 . .52 .50
Number of Male Other Staff 1. 1. . . .17 .68 . . .39

Total Fxpenditures** 369 358. .68 .88
Current Operatlons 358. 157. .80 .89

Total Incomer* 296. 324. .13 .87
Current Operations 278. 319. .82 .89

* A general sample consisting of every fourth telephone respondent was used for those variables included in the telephone survey
(total number of students and number ol *eachems). For the other variables a geparate sample of telcphone reapondents with
prior yesr's data was used and the fmputatlons frum the prlor year's data were used as the "actuwal” values.

#% Income and Expendlture figures are fn thousands of dollars.
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Varliable

Total Number of Students

Number
Numbe
Number
Number
Number
Number
Number

of
cf
of
of
of
of
of

Preschoolers
Ist Graders
4th Graders
6th Graders
8th Graders
9cth Graders
12t Graders

Number of (Graduaias

Number of Classroom Teachers
Number of Male Teachers

Number of Gther P'rotessionals

Number of Other Male
Professionais

Numbes of Other Staff

Number of Male Other Starf

Total Lxpendltures**
Current Operations

Total Tacome**
Curient Operations

* The

2368

1552
1552
1552
1552
1552
1552
1552

348

2307
1612

k212
1197
1231
1217

871
145

818
701

__ Mean

Actual

181.4

5.4
15.5
13.7
14.5
15.1
15.4
12.2

53.8

)
L )

5.9
1.9
284.4
243.7

234.6
213.9

TABLE D-12

test was run on a

— ... . Lorrelations with: = tion of
Standard No. of No. of Total Ac::?l
Deviation Students Teachers Lncowe with
— - SRR e— e o e - I mputed
Imputed Actual TImputed Actual Imputed Actual Imputed Actual lmputed Values
215.7 214.1 163.7 X x &3 .15 .37 .47 42
3.2 17.5 9.6 .06 .03 .10 .Gt .01 -.01 .02
18.5 20.5 16.6 .49 .36 .23 -.03 -.01 -.26 .50
18.2 18.6 15.8 .32 .39 .25 .00 .00 -.25 .54
18.2 20.1 16.5 .51 .42 .25 . 0a .02 -.23 .56
14.7 23.4 20.1 .52 .53 .32 .28 .05 .07 .34
18.4 48.1 43.0 .71 .70 .63 .70 34 .63 .66
16.1 42.0 39.3 .70 .68 . .63 .69 .38 .63 .61
63.4 88.3 62.6 .81 .89 .55 .65 .23 .45 .19
14.9 12.7 12.3 .83 75 X x .61 .16 .29
5.0 6 8.7 .55 53 .73 .78 .56 .80 45
3.8 6.0 5.1 .28 .21 .54 .51 .48 .83 .24
1.3 28 2.7 .24 7 48 .45 .47 .84 1
6.1 12.4 8.7 .26 .32 .52 .61 .61 .88 .36
2.1 5.5 3.2 .20 .34 'y .00 .64 .87 .34
295.1 576.1 351.3 .37 .52 .67 .84 .96 995 .28
271.4 478.1 296.7 .42 .54 .16 .87 .90 .991 .25
288.2 41..9 161.5 .37 .47 .61 .76 x % .26
263.2 370.5 291 ¢ .4l L47 .66 .79 .94 .996 .24
‘the "actual' values were inferred

from the privr year's values using the imputation from prior year procedure.

A lncome and Fxpenditure figures are in thousands of dollars.
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50% sample of 1977 noniespondents for which 1976 data were available.

of "Current Year Only" Imputations for Continuous Variables (Nonrespondents)#*
y p p

Correla-
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The grade breakdowns of enrollment showed a reasonably good approxima-

tion to the actual values for the middle range of grades. Because the
range of grades served was not linearly related to the predictor variables
(largely because of the treatment of the preschool and special and ungraded
categories) the prediction was less accurate for the extreme renges of the
grade breakdowns. The fact that the standard deviations also match rea-
sonably well, notwithstanding the highly skewed nature of the variables
due to the lavge nu-ber of zeroes for grades not served, demonstrates the
value of the ise of low and high grades as intermediate variables. The
imputed correlations between total enrollment and the emnrollments for
specific grades spproximate the patterns of actual correlations quite
closely although there was some attenuation in the lower grades. In addi-
tion, except for the preschool enrollment, the imputed grade enrollments

are significantly correlated with the actual values in all three samples.

The imputed means for the number of teachers were higher than the

actual means for all three samples. This positive bias can be directly
attributed to the use of a '"ratio" variable, teachers per student, in the
regression analyses and the failure to correct for the bias in the actual
variable associated with the use cf this ratio variable. Subsequent
analyses indicated that this bias was-on the order of 12% for cases
imputed in Pass 4. If the imputed estimates were reduced by tals amount,
the imputed teacher means would show the same pattern as the earollment

estimates across the three samplas.

The imputed and actual standard deviations for the number of teachers
were very similar (11.8 versus 11.7; 13.1 versus 11.1; and 12.3 versus
12.7). Any negative bias due to the truncation of the random component
was apparently balanced by a positive trend due to the use of the ratio
estimator. The pattern of correlations between the number of teachurs and
nther continuous variables was reproduced quite closely although the
correlations with other staff counts were noticeably inflated in some
rustances. This last effect resulted from the truncation of the random
component in the estinate ol the ratio of other counts to the number of
teachers. As a resuit of this truncation, the other counts were more
nearly linear functions of the number of teachers in the imputed values

than they were in the actual values.
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The imputed means for the other staff counts were quite close to the
actual values, with a slight trend toward overestimation refiecting the
tendency toward overestimation in the teacher counts. The imputed stan-
dard deviations of the other counts were notviceabtly low relative to the
actu.’ standard deviations. This was the rv.ult ¢f a much greater trun-
cation of the random component in the imputations of these values. The
standard deviation of the random component was set to one-half the regres-
sion zrror standard deviation in estimating enrollmencs, grade breakdown,
and total teachers and to one—tenth the regression error standard devia-
tion for all other Pass &4 imputations. While this truncation led to
reduced standard devi-2tions, it also increased the correlations between
actual and imputed values, which as a result were highly significant in

all three samples.

The budgetary data were reproduced quite well in most instances. (The
budgetary variables were both highly skewed and relatively independent of
other variables so that obtaining estimates of the correct order of magni-
tude is no small feat.) For the income data in tne telephone sample and
both the income and expenditure data in the nonrespondent sample, there
were overestimates that could be associated with the use of ratio vari-
ables in the regression analyses, but the other imputations were Surpris-
ingly accurate. The standard deviations were overestimated in some
instances, underestimated in others, and quite accurate in still others.
Because 0f the highly skewed nature of these variables, the standard
deviations were dominated by a very small number of schools in each .,
instance, so the lack of consistency in these estimates should not be

surprising.

The imputed correlations between total income and other variables were
also dominated by a relatively small number of cases but were, nonetheless,
quite close to the pattern of actual values. The tendency to overestimate
was the direct result of the truncation of the component in the imputed
values. Had a larger random component been added, lower correlations
would have been obtained. (It is possible that comparison of the correla-
tions would give a new methed for estimating how large the random component

should be.)
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The final imputation step was the imputation of open-~closed status
among th- nonrespondents. The open-closed status was not known for 3,473
nonrespondents in 1976, for 386 in 1977, and for 529 in 1978. A sample of
114 of the first group was contacted, and 8 were found to be closed; 13 of
83 in the second group were closed; and 3 of 19 in the last group were
closed. These base rates reflect a complex interacticon between schoo.
openings and closing and survey response follow-up methodology. Each
missing open-closed status was imputed randomly, separately for schools
with small (< 75), medium, and large (> 175) enrollments, matching the
base rates from the telphone contacts. For small, medium, and large
schools, these '"closed" rates were .096, .064, and .021 for 1976; .381,
.212, and .058 for 1977; and .326, .127, and .037 for 1978. The corres-
ponding numbers of schools requiring imputation of open-closed status were
1,758, 1,074, and 541 for 1976; 72, 96, and 218 in 1977; and 229, 128, and
172 in 1978.

Summary

The imputation of data in the nonpublic school survey was undertaken
in an exploratory mode, to find out what could be done while responding to
a real need for information on the nonpublic school population. The
availability of three years' dara was an essential component of the
methods used because, for the most part, responses from a single school
would not be expected to change dramatically except in a small number of
cases. The purpose of the imputation was to provide a file that could be
used by future analysts to compute arbitrary summary statistics, not to
provide the basis for identifying particular schools. The individual
imputed values are, of course, subject to error; and future data collec-
tion should be carried out with the perspective of reimputing where appro-
priate. In particular, schools imputed to have closed should be included
in sampling frames as if they were open. Revision of imputed values based
on new data collection will introduce bias, however and this must be

investigated in the future.
Given that a number of differences between imputed and actual means

were discovered, it is important to d«termine the practical implicaticns

of these differences for use of the file. Tables D-13 and D-14 show the
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TABLE D-13

Number of Cases with Real and Imputed Discrete Responses, by Respondent Population

____Adeal Data ~__"Prior Year' Method* ) _ "Current Year Oaly"
Varfable . N ‘
Mail  Telephone  N/R Total Mafl lelepnone  N/R cotal Mafl  Teleplune  N/R lotal
Poputat fon tenter 12813 3953 0 16786 15 7 2496 2518 1 2 768 771
Sex Serwe 12833 31932 0 16765 195 29 2494 2518 1 1 170 172

Day or Boarding 12833 3929 0 16762 15 32 2494 2541 1 | 770 112
Schoul lype 12833 3950 316 17099 15 1t 2494 2520 1 1 454 456
turclculum 12828 3 [V} 12831 16 2041 1682 3719 5 1918 1582 3509
toreign Language 12828 3 V] 12831 16 2041 1682 3739 5 1918 1582 3505

Federal Assistand 2

Itle 1 12816 2 0 12818 28 2047 1682 3752 5 1918 1582 3509
litle 1V-B 1282} 2 0 12825 21 2042 1682 3745 5 1918 1582 1505
Fitle IV-C 12806 2 0 12808 38 2042 1682 1762 s 1918 1582 350
Lunch 12825 2 0 12827 19 2042 1682 3743 5 1918 1582 3505
Other 12792 2 0 12794 52 2042 1682 3776 5 1918 1582 3505
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TABLE D-14

Number of Cases with Real and Imputed Continuous Responses, by Respondent Subpopulation

Vai lable

lotal Enrollueut
tnrullaent by Grade

Total leachers
leachers by Sar

Rellgoous scachers
Rellglous Teachers Ly Sex

Other Pofesstonals
Other Professlonals by Sex

Other Stalf
Uther Staff by Sex

Total Graduates
Graduwales by Sex

Badget

Tultlon for Curg. Ops.,
fotal Tultion

lotal tor G, Ups.
Total lucowe

bxpendlturzs tur Curi. Ops.

lotal Expendltures

A frow 1976 or 1978

101

Actual Data

Mail Telephone

12829
12829

12824
12824

L2848
1268,8

12825
12825

12825
12825

11909

1ol
10497

9184
10769

1031R
1051}

pLTY
2

351
3ol

3579
3363

0
0

0
0

214)

-~ . -

H/k

2442
2442

2144

cCccCco

cc

Tutal

16670
12831

16115
1,925

18869
1865)

12825
12825

12825
12825

16206

10112
10498

9185
10770

10319
10514

_ MPrier Year™ Methodd

Mall

19
19

22
22
i
i

17
19

16
21

57

202
210
976
1229

1145
1423

Telephone

69
197}

514
551

J6o
380

1280
1367

1190
1329

1)

402
402
910
11139

1042
1146

N/R

23213
2)42

2314
1725

111
i

12:8
1284

1170
1255

95
95
819
1104

260
1il4

Total

2411
4154

2910
2298

1132
712

2515
2670

2376
2615

212

699
107
2705
3412

47
J68l

Mail}

881}

2536
2142
2089

851

1386
913

Telephone

52
14R7

37
ilo
23
219

2682
2595

2712
261)

1786

3559
3559
3051
2822

2919
2815

102

MCurreat Year Onky”

N/R

941
902

950
1519

51

491

204f
1980

2094
1999

9848

3169
36y
2445
2160

2104
2159

Total

994
2890

oo,
IV

1852

14
110

4715
4580

4874
4635

3657

9264
8870
1585
5833

6609
5878



trequency with which each variable was imputed from either the prior year
or other variables in the current year for 1977. From these freguencies
it 1s poscible to derive estimates of the bias introduced in overall sum-
mary statistics from bias produced during imputation. Furthermore, from
these frequencies and from estimates of the accuracy of imputations it
will be possible to estimate the errcr of measurement introduced by miss=—

ing data and the reduction in tnat ervor through imputation.

Tables D-15 and D-16 show the "bottom line," the degree of error in
key statistics for the total file, estimated from the findings of the
validation study. The degree of bias estimated for mail respondents,
telephone respondents, and nonrespondents from each imputation pass 1s
taken from Tables D-3 and D-4 for discrete variables (Taole D-15) and from
Tables D-10, D-11, and D-12 for the continuous variables (Table D-16).
For each category, the bias is estimated by the difference between the
imputed mean and the acfual mean for the appropriate validation sample.
In Table D-15, the bias has been expressed as a percentage of the actual
value. An average bias due to missing data for the total sample is esti-
mated by assigning the estimated bias for each method to each value
imputed with that method and averaging across all schools 1includirg those

with reported values (for which the bias 1s zero).

For the discrete variables, the estimated total bias 1s comfortably
low, less than one-half of one percent for the variables analyzed. The
estimated bias for the continuous variables is somewhat larger, but 1is

still small relative to the probable bias due to incomplete coverage of

the private school universe. (One investigation of several states indi-
cated that as many as 5% to 10%Z of the universe may be missing from the
file.) The larger amounts of bias in the teacher and expenditure data
reflected, in part, failure to correct for the use of ratio variables in
the regression analyses. It should also be noted that the bias estimates
in Table D-16 reflect the assumption that the "bias" in the criterion used
for the Pass 4 'nonrespondent sample' was the same as the bias estimated
from the Pass 3 test sample. (This caused the final estimated bias to be

larger than the observed difference since the two biases were added.)
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TABLE D-15

~_Ectimated Percentage Bias in Reported Totals for Selected Discrete Variables

Variable

No.

of Schools
Categorized as

No. of Schools
Categorized as

No.

of Schools
Offering a Special

No. of Schools
Receiving ESEA

- B ] "Combined" "Day Only" Education Curriculum Title I Support
Mail Survey Respondents, Variables +0.0% +0.3% -0.1% -2.17

Imputed from Prior Year (n=15) (n=15) (n=16) (n=21)
Telephone Survey Respondents, Variables * * * *

Imputed from Prior Year (n=32) (n=32) (n=2041) (n=2042)
Nonrespondents, Variables Imputed * * * *

from Prior Year (n=2494) (n=2494) (n=1682) (n=1682)
Mail Survey Respondents, Variables +2.2% -0.6% ~-0.2% -0.6%

Imputed from Other Variables (n=1) (n=1) (n=5) (n=5)
Telephone Survey Respondents, Variables -4.67 -1.5% * *

Imputed from Other Variables (n=1) (n=1) (n=1918) (n=1918)
Nonrespondents, Variables Imputed * * * *

from Ocher Variables (n=770) (n=770) (n=1582) (n=1582)
Total Percentage Bias, including Cases -0.2% ~-0.0% -0.1% -0.5%

with Actual Data** (n=20075) (n=20075) (n=20075) {(n=20075)
Reported Total Estimate, after Imputation .

Imputat jon 3451 18357 1531 6351
Revised Total Estimate After Imputation

Bias Correction 3486 18361 1542 6451
(Estimate if Nonrespondents Deleted from )

Universe) (2704) (15636) (631) (5008)
(Estimate if Nonrespondents Assigned

Mean Value .or Respondents)_”“_ (3174) (18726) (987) (7875)

* No estimate could be obtained for these cells.

cell immediately above for the purpose of devzloping a total estimate.

** The total bias was estimat-d by averaging the biases above ard a bias value of zero for schools
The averages are weighted by the number of schools to which each bias estimate

reported value.
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The percentage bias is estimated to be the same

as in !he

with a
applies.

105




TABLE D-16

Estimated Percentage 3ias in Reported Totals
for Key Continuous Variables

Variable
Classroom Current Operating
Category Enrollment +assro Expenditures
Teachers , N
(in dollars)
Mail Survey R2spondents, ~.27% 1.3% 11.7%
Varlables Imputed from (n=19) (n=22) (n=11453)
Prior Year
Telephone 3Survey Raspondernts, 4.,9% 8.6% *
Variables Imputed from (n=69) (n=574) (n=1042)
Prior Year
Nonrespondents, Variables * * *
Imputed from Prior Year (n="122) (n=2184) (n=960)
Mail Survey Respondents, -3.0% 7.0% 0.0%
Variables Imputed from (nv1) (n=3) (n=1386)
Other Variables
Telephone Survey Respondents, 17.3% 51.3% 11.6%%%
Variables Imputed from (n=52) (n=37) (n=2919)
Other Variables
Nonrespondents, Variables 24,7 %%* 45,87 %% 24 4nR*
Imputed from Other Variables (n=941) (n=950) {n=2304)
Total Percentage B3ias, including 1.4% 3.1% 6.3%
Cases with Actual Data a=20075) (n=200753) {n=20075)
Reported Total Estimate, after 5,140,000 278,161 5,103,000,000
Imputation
Revised Estimate, after 5,067,000 269,509 4,783,000,000
Imputation Bias Correction
(Estimate “f Nonrespondents Deleted (4,522,000) (226,647) (2,633,000,0 )
from Universe)
(Estimate if Nonrespondents Assigned (5,449,000) (285,710) (5,122,000,000)

Mean Value for Respondents)

* No estimate could be obtained for these cells. The peicentage bias is estimated
to be the same as in the cell immediately above for the purpose of developing a
total estimate.

** This bias is based on a comparison between imputations using the two different

methods, adjusted for the bins estimated for the imputation from prior year's
data. In all other cases the bias is estimated by ‘comparing imputed to actual
responses.
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These results should also be taken as tentative because of cther assump-~
tions about similarities between the true nonrespondents and the nonre-
spondent and telephone samples used in these analyses. Still, the bias
estimates in Tables D-15 and D-16 are clearly the best information avail-
able. Finally, it is important to note that these biases do not pose
serious problems for comparisons between years (i.e., growth ~stimates)
because the 1976 and 1978 values were always imputed from the correspond-
ing 1977 value using Pass 1 and 3 procedures, for which little bias was
fcund. Dlarenthetically, estimates based on two simple alternatives to the

procedures actually used are shown at the bottom of Tables D-15 and D-16.

The results of this study also had important implications for the
development and use of missing data algorithms. Nost particularly, the
general regression approach, which is the procedure of chnice 1n some
available imputation software (e.g., BMDPAM), performed noorly for the
continuous variables in this study. This failure resulted from the facts
that (1) some of the relationships among the variables were not linear
(2) the condicional distributions (conditional on the regression function
value) were non-normal and nighly skewed, and (3) the variances of the
conditional distributions were not at all constant. In a related SAGE
task, a procedure is being developed that overcomes these difficulties by
splitting the variable to be imputed into a number of discrete levels and
then using an approach similar to the discrete variable approach used in
Pass 2. Under this procedure, separate conditional distributions are
estimated for different levels of the regress.on function values with no
assumptions regarding the linearity ¢ the means or homogeneit” of the
variances of these distributions. ™ e very positive results for the Pass

2 procedure are highly encouraging . :hk r. ~ect to this new procedure.
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